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och om nya lokaler i omgivningarna. 


Anteckningar om Landskronatraktens flora. III. 
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(With a summary in English.) 


I kanalerna kring Landskrona slott har vårtsärven, Ceratophyllum 
submersum L. sedan länge ansetts ha sin enda säkra svenska växtplats, 
och därifrån har den varit känd sedan 1849, alltså i över hundra år. 
WESTERLUND uppgiver 1863: »Ceratophyllum submersum växer vid 
Landskrona i gravarna kring staden och fästningen i sådan myckenhet, 
att otaliga lass årligen av den hämtas till föda åt kreaturen. Någon 
annan Ceratophyllum än denna, finnes där ej.> Om vi bortser från lokal- 
uppgifterna i våra floristiska handböcker (HARTMANS, LILJAS, ÅRE- 
SCHOUGS och NEUMANS floror) föreligga under resten av 1800-taiet och 
de två första årtiondena av innevarande sekel inga uppgifter i littera- 
turen om vårtsärvens förekomst i Landskrona. BACEMAN nämner åt- 
minstone ingenting härom i sin monografi över arten (1943). I våra 
museer ligga emellertid talrika ex. insamlade under 1800- och 1900- 
talet; de äldsta daterade 1861 och 1864 (BACKMAN l.c.). 

Det såg dock tidvis ut som om vårtsärven skulle ha försvunnit eller 
var så sparsam att den undgått besökande botanisters uppmärksamhet. 
Den uppträdde nämligen i slutet av 1920-talet och under 1930-talet 
mycket sporadiskt och ansågs av SYLVÉN (1935) tillhöra en grupp 
Skåne-arter, som »i hög grad äro i behov av förnyad inventering med 
hänsyn till sin nutida förekomst inom landskapet — — 

Sommaren 1940 kunde emellertid förf. konstatera, att växten fort- 
farande fanns kvar i kanalerna, men detta år i ringa mängd. Följande 
år (1941) »förekom den däremot åter oerhört ymnigt i mycket täta, 
hela kanalen täckande bestånd» (NILSSON 1942). Under åren 1944—45 
var vårtsärven åter totalt försvunnen. Åtminstone kunde den, trots 
noggranna eftersökningar, icke återfinnas vid Kärleksstigen, där den 


is 
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tidigare haft sitt huvudtillhåll, eller annorstädes i de delar av det vid- 
sträckta kanalsystemet, som äro tillgängliga för besök. Sommaren 1946 
förekom den emellertid åter plötsligt i oerhört rika, täta bestånd, men 
nu vid Nordkap i kanalernas slutarm mot Öresund. Följande sommar 
(1947) var den åter borta och kunde icke heller upptäckas annorstädes 
i kanalvattnen. 

Sommaren 1946 tyckes vara C. submersums sista uppträdande i 
Landskrona. Åtminstone har författaren icke lyckats konstatera den- 
samma i kanalerna under de talrika exkursioner, som företagits varje 
sommar sedan dess, huvudsakligen med syfte att hålla utkik efter 
denna växt. 

HORN AV RANTZIEN (1946) talar för fridlysning av växten och säger: 
»På den enda svenska lokal där Ceratophyllum submersum bevisligen 
finnes kvar, slottsgravarna i Landskrona, är den ännu icke fridlyst. 
En angelägen uppgift för svenskt naturskydd vore att få den helt fre- 
dad. Den förekommer visserligen för närvarande ganska rikligt på växt- 
platsen, men den för några år sedan vidtagna uppmuddringen av slotts- 
gravarna visar, att vårtsärvens förekomst här icke kan anses tryggad 
utan det skydd, som en fridlysning såväl av lokalen som av växten 
skulle skänka.» 

Det här väckta förslaget om fridlysning av C. submersum och dess 
vatten tyckes dock ha väckts för sent. Redan vid denna tid (1946) var 
nämligen växten dömd att försvinna därifrån. 

Orsaken till att vårtsärven under de två senaste årtiondena synes ha 
funnit allt mindre trivsel och nu tycks helt försvunnen är med säkerhet 
att söka däri, att kanalerna i hela sin utsträckning under åren 1931— 
35 befriades från metertjocka lager av det slam, som samlats under 
århundradenas lopp (jfr NILSSON 1.c.). Att denna muddring icke ensamt 
har förmått taga död på växten visas dock därav, att den med säkerhet 
fanns på sina gamla växtplatser under åren 1940—43 och 1946. Alltså 
måste vårtsärvens periodicitet och slutliga försvinnande ha andra 
orsaker än brist på diasporer eller vegetativa organ för sitt fortbestånd. 
Den företagna muddringen har givetvis allvarligt rubbat de gamla stabi- 
liserade förhållandena vad beträffar vattendjup, vattnets näringstill- 
stånd och salthalt m.m., och mycket talar för, att just en ökad salt- 
koncentration är den direkta orsaken till den katastrof, som drabbat 
C. submersum. Den genom muddringen uppkomna djupa bassängen 
fylldes efterhand med från Öresund inströmmande tyngre saltvatten. 
Den utjämnande inverkan, som nederbörd och grundvatten efterhand 
utöva på kanalvattnens salthalt, har säkerligen i hög grad motverkats 
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av det koncentrerade havsvatten, som under nordliga eller nordvästliga 
stormar pressas in i kanalsystemet genom dess förbindelse med Öre- 
sund. En gradvis förskjutning mot saltare vatten anser man sig ju 
också ha kunnat konstatera vad Östersjön beträffar, och även här lär 
det vara starka höst- och vinterstormar, som pressat Nordsjöns vatten 
över Öresunds-tröskeln (enligt not. i dagspressen sensommaren NOD 

Att saltkoncentrationen har ökat efter uppmuddringen på 1930-talet, 
därför talar även det förhållandet, att brackvattnets havstulpan, Bala- 
nus improvisus, först under de sista åren har invandrat i kanalernas 
vatten. De första exemplaren av arten ifråga iakttogs år 1948, och nu- 
mera förekommer den i stort antal sittande på strandkanternas vass- 
strån och stolpverk m.m. Balanus improvisus kan knappast ha undgått 
min uppmärksamhet vid promenader längs kanalerna under tidigare 
år. Förekomsten av en havstulpan i kanalernas förmodade starkt ut- 
sötade vatten skulle ha varit allt för uppseendeväckande för att kunna 
förbigås. Till kanalerna har den sannolikt invandrat från sundet utan- 
för med tång (Fucus och Zostera), som medföljer inströmmande vatten 
och ofta ses flyta även långt inne i kanalsystemets vatten. LUTHER 
(1950) nämner just artens stora spridningsmöjligheter genom »blås- 
tång, som i mängd rives lös och kommer 1i drift, vid vass, som brytes 
av och flyter — — —. I Landskrona är arten tidigare insamlad i 
hamnen år 1934 (GISLÉN 1950), och samme förf. säger att artens salt- 
tolerans »vid våra kuster torde efter fyndorterna att döma ligga mellan 
25 och 4 ?/,,». Kanalvattnens salthalt bör alltså växla mellan dessa 
värden. Efter vårtsärvens reaktion att döma närmar den sig sannolikt 
tidvis den högre siffran. 

Med undantag för SAMUELSSONS (1934) uppgift om förekomsten av 
Myriophyllum spicatum i kanalerna föreligga tyvärr inga anteckningar 
om vårtsärvens följeväxter under artens blomstringsperioder före kana- 
lernas uppmuddring (BACKMAN l.c.). Då jag i slutet av 1930-talet bör- 
jade intressera mig för växten, var den ursprungliga bottenfloran givet- 
vis bortförd med de avlägsnade bottenlagren och ersatt med en gles 
(med undantag för de år C. submersum förekom ymnigt) och mycket 
artfattig vegetation bestående av Potamogeton pectinatus och Zannichel- 
lia samt den sannolikt förbisedda Ruppia (jfr BACKMAN 1.c.). Något 
nytt synes därefter icke ha tillkommit. P. pectinatus finnes numera ställ- 
vis relativt talrikt, medan däremot de båda andra växterna fortfarande 
— i den mån vegetationen har kunnat undersökas — synes uppträda 
sparsamt och i glesa kolonier. Den här nämnda floran är analog med 
den, som förhärskar på bottnen av det långgrunda Öresund utanför; 
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dock med den skillnaden att Ruppia och Zannichellia-formerna här 
ofta äro mycket ymniga. Diasporer av dessa växter kunna alltså — lik- 
som Balanus-arten — ha medföljt inströmmande vatten efter kanaler- 
nas upprensning. 

Starka inslag av halofyter präglar kanalsträndernas flora, men detta 
är helt naturligt med hänsyn till havets omedelbara närhet, och det 
förhållandet, att kanalsystemet delvis ligger inom de forna strand- 
ängarnas område. 

Av floran kan nämnas: Lepidium latifolium samt Phragmites com- 
munis, som mångenstädes kantar stränderna i ett smalt bälte, h.o.d. 
avbrutet av Scirpus maritimus. I själva den fuktiga strandkanten eller 
i närheten av denna kan man bl.a. finna följande växter, ofta i stora 
kolonier: Agrostis stolonifera, Aster Tripolium, Carex Otrubae, Glaux 
maritima, Juncus Gerardi, Rumex palustris, Sonchus arvensis, Trifo- 
lium fragiferum och Triglochin maritimum. 

Ur Skånes flora har emellertid C. submersum, som väl är, icke för- 
svunnit i och med sin sorti ur kanalernas vatten. Före jul 1947 råkade 
jag nämligen i ett akvarium få se denna som akvarieväxt sällan eller 
aldrig saluförda art. Vid förfrågan om varifrån växten anskaffats med- 
delades, att den tagits i en märgelgrav belägen i Örja socken i närheten 
av kyrkan och omedelbart intill järnvägslinjen Landskrona— Billeberga. 
Efter dessa anvisningar var det lätt att året efter (1948) lokalisera mär- 
gelgraven, och det visade sig då, att växten här just förekom i den 
oerhörda, hela vattnet täckande ymnighet, som utmärkte vårtsärven i 
WESTERLUNDS (1.c.) beskrivning från mitten av 1800-talet. Sedan detta 
år har lokalen årligen besökts, och varje gång har växten förekommit 
i samma frodiga yppighet. 

Det antagandet låg nära till hands, att C. submersum även skulle 
kunna förekomma åtminstone i några av traktens övriga talrika märgel- 
gravar, och att en noggrann inventering av dessa därför vore önsk- 
värd. Först under sommaren 1951 hade denna inventering nått så långt, 
att samtliga märgelgravar besökts inom det område, som bifogade karta 
visar, alltså öster om Landskrona inom de gamla socknarna Örja, 
Tofta och Saxtorps gränser. Min förmodan visade sig vara riktig; 
C. submersum påträffades i icke mindre än 7 märgelgravar, av vilka 
4 äro belägna i Örja och tre i Tofta socken. De relativt få märgelgravar, 
som finnas norr om staden, ha emellertid icke hunnit inventeras i 
nämnvärd omfattning, och därför återstår den möjligheten, att vårtsär- 
ven även kan finnas i någon av dem. Det är ju också möjligt, att någon 
märgelgrav belägen utanför det undersökta området kan hysa växten. 
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Möärgelgrav, fylld eller förstörd 
D:o, ej markerad på ekonom. kartan 
Märgelgrav , untakt 

D:o, ej markerad på ekonom. kartan 


go 5& 


Fig. 1. Förekomsterna av Ceratophyllum submersum i Landskrontrakten (I—VII). — 
The occurrence of Ceratophyllum submersum in the Landskrona district. The marl 
pits are denoted, and the localities of C. submersum numbered I—VII. 
Kartan godkänd för publicering i Rikets allmänna kartverk den 13 maj 1952. 


I allt har 81 märgelgravar besökts inom det område, som kartan 
visar, och dessa torde representera praktiskt taget alla nu befintliga 
samt sådana, som numera endast kunna spåras i terrängen. Av dessa 
81 gravar voro 29 i någorlunda naturligt skick. Som intakta har dock 
även räknats gravar med ingrepp av relativt liten omfattning, t.ex. 
sådana i vilka avverkade Salix-buskar fått ligga kvar, eller sådana som 
i ringa grad inkräktats av nedkastat jordbruksavfall. De gravar, vilka 
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brukas som avstjälpningsplats, har däremot räknats som förstörda, 
även om större delen av vattenytan ännu är fri. 

Den kartskiss, som medtagits i denna uppsats, för att visa läget och 
tillståndet av de märgelgravar, som besökts, har kopierats efter Rikets 
allmänna kartverks ekonomiska karta över Malmöhus län, Landskrona- 
och Billeberga-bladet, Stockholm 1930 respektive 1912 (nytryckt 1930). 
På kartan har med olika tecken markerats huruvida gravarna äro för- 
störda eller ännu något så när intakta. De märgelgravar, som icke äro 
markerade på de ekonomiska kartbladen, ha inritats så exakt som 
möjligt. 

I. Örja. Den ovan nämnda först upptäckta lokalen, en medelstor, 
förmodligen ganska djup grav, nästan runt om kantad av täta Salix- 
snår bestående av S. cinerea, S. purpurea, S. viminalis och S. cinereaX< 
nigricans. 


II. Örja. Belägen ett par hundra meter norr om ovan nämnda, ute 
i åkern mellan järnvägen och landsvägen Landskrona—Asmundtorp. 
En medelstor, till synes rätt grund grav, till sin ena hälft tätt kantad 
med SS. viminalis. C. submersum förekommer i jämförelse med före- 
gående fyndplats relativt sparsamt. 


II. Tofta. Belägen på samma sida av järnvägen som märgelgrav 
nr I, men längre österut och längre in i åkern, strax innanför gränsen 
till Tofta. Graven är fritt belägen och saknar lignoser. C. submersum 
har kanske helt nyligen invandrat till denna lokal. Härpå tyder i varje 
fall det förhållandet, att endast en enda slinga av denna växt kunde 
iakttagas mellan de vattenytan nästan helt täckande bladen av Pota- 
mogeton natans. 

IV. Örja. En stor i två hälfter delad märgelgrav belägen i åker- 
marken öster om Mariebergs gård och landsvägen mot Örja kyrka: 
starkt skuggad av Salix viminalis. C. submersum förekommer i så 
oerhört täta bestånd, att plats knappast ges övrig växtlighet; icke ens 
för Lemna-arterna. Det åkerskifte, varpå denna grav är belägen, hyser 
ytterligare 5 gravar, av vilka en fortfarande är intakt, en halvfylld och 
resten praktiskt taget igenfyllda av halmavfall ända upp till kanten. 


V. Örja. Denna märgelgrav ligger endast några hundra meter öster 
om den förra och c:a 200 m norr om en i åkern liggande, med häckar 
inramad fruktodling. Den är ganska stor och tätt kantad av gamla 
Salix viminalis. De uppvuxna grova stammarna av denna buske ha för 
något år sedan avverkats och tillåtits att falla ner i vattnet. Den fria 
vattenytan har på så sätt avsevärt förminskats, i det att grenverket 
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bildar ett tätt skikt i och under vattenytan, och de på många ställen 
regenererande grenarna ha gett upphov till täta ruggar av ännu unga 
skott långt ute i vattnet. 


VI. Tofta. Belägen 2—300 m inne i åkern till höger om den mindre 
väg, som från Axeltofta för till Tofterup. På platsen finns två gravar 
skilda från varandra av en c:a 3 m bred jordremsa. Båda sakna planterade 
Salix-buskar och ha därför soligt, fritt vatten. Den östligaste var igen- 
vuxen av (. submersum; den västligaste saknade till synes denna växt, 
men var istället fylld av Potamogeton natans. 


VIL. Tofta. En märgelgrav eller rättare två närliggande, belägna 
ett par hundra meter inne i åkern, där samma väg, som ovan nämnts, 
kröker på väg mot Tofterup. Ursprungligen har den varit stor och djup 
men är nu till stor del fylld av halm, ris och annat avfall. Ett oerhört 
tätt skikt av Lemna minor och trisulca dominerar vegetationen även i 
djupare lager, och den sparsamt förekommande (C. submersum kom- 
mer sannolikt att efter hand helt förkvävas däri. Orsaken till Lemna- 
arternas luxurierande förekomst på bekostnad av vårtsärven är sanno- 
likt att söka i det ändrade, för Lemna gynnsamma näringstillstånd, 
som uppstår under halmavfallets nedbrytning. Märgelgraven är dömd 
att snart försvinna. 


Med undantag för Ceratophyllum och Salix-formerna har märgel- 
gravarnas Övriga flora icke berörts i ovan nämnda kortfattade lokal- 
beskrivningar. Såväl i vattnet som vid stränderna förekomma emellertid 
ett mindre antal växter av intresse i detta sammanhang. Förf. har ansett 
det lämpligast att sammanföra dessa i en överskådlig tabell. Lignoserna 
ha särskilt antecknats vid inventeringen, dels på grund av den skug- 
gande negativa verkan de, åtminstone som äldre skänka vattnen och 
dess flora, dels därför att de direkt hota C. submersums existens (jfr 
märgelgrav V). 

De i tabellerna antecknade växterna utgöras av några arter, som med 
vindens hjälp kunna ha transporterats till märgelgravarna, samt av 
sådana, som antagligen på zoochor väg ha spritts dit från andra vatten. 
Till denna sista kategori hör främst C. submersum. Under de över 100 
år, som vårtsärven funnits i Slottsgravarna i Landskrona, har säker- 
ligen delar av denna växt åtskilliga gånger medföljt simfåglar vid deras 
flykt från kanalerna ut över markerna i omgivningarna. Åtminstone i 
något fall har det, som vi sett, lyckats, att den oskadd nått ett nytt 
vatten. En sekundär spridning från en tidigare infekterad märgelgrav 
är emellertid icke endast möjlig utan sannolik. 
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Tabell över Ceratophyllum submersum och dess följeväxter i de 
7 märgelgravar, som hysa denna växt. 


I IT OTIS IVA VE VISAVI 
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Rosa villosa L. var. pomifera (HERRM.) DESV. .. Ar 


Även det lägre djurlivet har till stor del vattenfåglarna att tacka för 
sina förekomster i märgelgravarna. Speciellt gäller detta om mollus- 
kerna. Dessa kunna emellertid icke eller endast i ringa grad ha trans- 
porterats från kanalerna i Landskrona. Även före muddringen hyste 
nämligen dessa en art- och individfattig fauna. Det ungefär dussin 
arter — ofta olika i olika märgelgravar — som jag iakttagit måste 
därför ha kommit från andra vatten, och därvid tänker man först och 
främst på den närbelägna Saxån med sin rika fauna. Detta vittnar i 
sin tur om den livliga kommunikation, som råder vattnen emellan, och 


de stora spridningsmöjligheter, som organismerna ha med vattenfåg- 
larnas hjälp. 
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Det glädjande faktum, att vi, trots C. submersums försvinnande i 
kanalsystemet i Landskrona, ändå ha vårtsärven kvar som medbor- 
gare i vår flora, grumlas genom kunskapen om den fara, som hotar 
även dess nuvarande växtplatser, märgelgravarna. Jordbrukarna ha 
som bekant särskilt under de två eller tre sista årtiondena traktat efter 
att så snart som möjligt utfylla dessa hinder för ett modernt lantbruk. 
I synnerhet övergångstiden mellan äldre tröskningsformer och skörde- 
tröskornas genombrott var farlig för märgelgravarnas tillvaro. Under 
denna tid placerade man nämligen med förkärlek tröskorna vid sidan 
om en märgelgrav ute på fälten och fyllde den med halm och agnar. 
Överhuvudtaget brukas märgelgravarna gärna som avstjälpningsplat- 
ser. Dit kastar man det åkeravfall, som icke lämpligen kan brukas ner, 
och dit brukar man ofta transportera avfall från bebyggelse och går- 
dar. Följden av detta har blivit, att man åtminstone i Landskrona- 
trakten numera icke påträffar många helt opåverkade märgelgravar, 
och länge torde det icke dröja förrän de sista försvunnit. 

En annan fara är, att den kanske för äldre tiders försörjning bety- 
delsefulla planteringen av Salix-arter, numera är en direkt fara för mär- 
gelgravarnas existens och därmed för C. submersums bestånd. Det 
bränsle, som de uppvuxna buskarna ge, saknar ju i våra dagar värde, 
men de skugga den omgivande grödan och måste därför avverkas då 
och då. Att transportera bort de avverkade buskarna är emellertid ett 
tidsödande arbete, och därför få de nog i de flesta fall ligga där de 
falla i gravens vatten. 

Det av HORN AV RANTZIEN (1946) framkastade förslaget om fridlys- 
ning av C. submersum och dess hemvatten är alltså fortfarande fullt 
aktuellt, trots de många nya lokaler, som tillkommit. Men vi få icke 
slå oss till ro med tanken, att ännu är det god tid till sådana åtgärder. 
Den dag är säkert inte långt borta, då den sista av de här skildrade 
växtplatserna för en av Sveriges sällsyntaste och märkligaste växter 
även den är förstörd. 

Det finns emellertid anledning förmoda, att vårtsärven även förekom- 
mer i den närbelägna Saxåns nedre lopp. Det vore för övrigt egendomligt, 
om icke även detta vatten någon gång blivit infekterat genom gästande 
vattenfåglar. Denna förmodan har ett visst stöd däri, att förf. somma- 
ren 1947, under bad vid norra sidan av Borstahusens hamn iakttog tal- 
rika Lemna och delar av andra sötvattensväxter flytande på vattnet och 
bland dem en liten slinga av Certophyllum submersum. Denna dri- 
vande sötvattensflora har sannolikt medföljt Saxåns i Sundet utström- 
mande vatten. Från slottskanalerna i Landskrona kan den i varje fall 


136 ARVID NILSSON 


inte ha härstammat, därför att dess vatten saknar varje spår av Lemna. 
I litteraturen föreligger flera exempel på dylik havsdrift. SIMMONS 
(1933) omtalar t.ex., att han anträffat Lemna gibba och Spirodela 
polyrrhiza utmed stranden av Öresund norr om Lomma, troligen ut- 
komna från Höjeå. 


Summary. Ceratophyllum submersum in the Landskrona district in Scania. 


In the canals around the castle of Landskrona (Scania) Ceratophyllum submersum 
has occurred in extraordinary abundance since 1849 and here it has been supposed 
to have its single certain Swedish occurrence in later decades. The canals were 
thoroughly dredged in the years 1931—1935 and bottom layers a metre or more 
in thickness were removed. After that Ceratophyllum submersum has had a very 
sporadical occurrence and since 1946 has quite disappeared from here. 

After dredging the canal system was filled with sea water from the adjacent 
Öresund and the disappearance doubtless is connected with the resulting increase 
in salt concentration. The high salt content is also maintained by the concentrated 
sea water which is driven into the canals through their connection with Öresund 
every year by northerly autumn and winter storms. The importance of the salt 
factor is also proved by the fact that the sea tulip of brackish water, Balanus 
improvisus, was seen for the first time in the canal waters in 1948 and is now 
widespread there. The present water vegetation, Ruppia and Zannichellia forms and 
Potamogeton pectinatus, also indicates a salty water. 

Ceratophyllum submersum, however, has not disappeared from the Swedish flora, 
as the author has been able to establish its occurrence east of Landskrona in 7 marl 
pits of more than 80 that were investigated. Probably it has been brought to them 
by water birds from the old locality in Landskrona. The accompanying plants of 
the species (see the table) cannot, however, have been derived from this place, 
because they are totally lacking there. The positions of these new localities in the 
adjoining map have been denoted by the numbers I—VII. 

The existence of these new localities, however, is also threatened, as the marl 
pits are being filled in or destroyed to a great extent in modern times. Some or all 
of these waters in which the plant has its last Swedish occurrences should be 
protected by law, if it is not to disappear completely from Swedish flora. 
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South African species of Riccardia. 


By SIGFRID ARNELL. 


Only two species of Riccardia were earlier known from S. Africa,. 
namely, R. compacta ST. and R. fastigiata L. & L. In 1951 I collected 
liverworts and among them 8 species of Riccardia in some places in 
S. Africa. It is to be expected that other species will be found in the 
future, as there are large districts still unexplored in this wide country. 
A fortunate cirecumstance is that the South African Riccardias nearly 
always seem to be fertile or at least with inflorescences, thereby 
facilitating the identification of these critical species. The rich collections 
of the Paleobotanical Department of the Riksmuseum, Stockholm, have 
been of great help to me for comparison as well as the special literature 
and drawings present there, which have been at my disposal during 
my work with the collections. I should like to express here my thanks 
for this valuable assistance. 


Key for the South-African species of Riccardia. 


a. Thallus broad and fleshy, dichotomously or often not branched, male in- 
florescences long and fleshy, often several side by side. R. submarginata S. ARN. 
aa. Thallus narrow, with + regular subopposite branches. 


b. Main axis and branches with obtuse margins, without wings. 


c. Branches narrow, linear. Dioecious. Calyptra smooth. R. compacta (ST.) 
cc. Branches short, broad and blunt. Monoecious. Calyptra with large lamelli- 
form appendices. R. obtusa S. ARN. 


bb. Branches with wings one cell thick. 
c. Monoecious. 
d. Branches with wings up to 2—3 cells broad, female inflorescences cup-like, 
with cilia 2—3 cells long, on soil or decaying wood. R. saccatiflora (ST) 
dd. Branches with wings only one cell broad and one cell thick, female 
inflorescence usually at the end of a short branch, campanulate, with 
ecrenulate and often recurved margin, on wet stones. 


R. campanuliflora S. ARN. 
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cc. Dioecious. 
d. Small plants, usually growing on bark, axis 4 cells thick. 

e. Branches with wings 3—4 cell rows broad, with the cells obliquely 
radiating from a median cell band, numerous long male inflorescences. 

R. capensis S. ARN. 
ee. Branches with only one row of single cells at the margin, short male 
inflorescences with margins ending with cilia 2 cells long. 
R. rhodesiae S. ARN. 
dd. Plants of medium size, usually on wet stones, axis 5—6 cells thick. 

e. Plant up to 3 cm long, marginal cells with thick walls, cuticula striated, 
male inflorescences with dentate wings, female inflorescences flat, with 
broad lobate wings and many archegonia. R. reticulata (ST.) 

ee. Plant up to 2 cm long, marginal cells usually with thin walls, cuticula 

smooth, male inflorescences bud-like, with slightly crenulated wings. 
RR fastigtata" 57 €T) 


Riccardia submarginata $S. ARNELL nov. spec. 

Type: ARNELL no. 1552 and 1766, Cape Prov., Knysna, Deepwall 
Forest Reserve, !/, mile south of the Forest Station, on decaying wood 
and moist soil (Bolus Herbarium, Cape Town and Riksmuseum, Stock- 
holm). — Knysna, Deepwall Forest Reserve, no. 1843, 1844, 1845. — 
Knysna, Bracken Hill Forest no. 1766, 1782. — Knysna, Guona Forest 
Reserve no. 1794, 1803. 

Dioica, major, lignicola vel terricola depressa caespitosa, fusco-virens 
vel flavo-virens, late expansa. Frons repens, ad 2 cm longa, 4—6 mm 
15 cellulas crassa, margine 


lata, plana, sine stolonibus, ubique 12 
obtusa, cellulae corticales 20—40 X40 u. Ramuli feminei valde carnosi, 
marginibus papulosis-crenatis et lamellatis. Ramuli masculi carnosi. 

Of the same size as R. pinguis and somewhat resembling it, fleshy 
and pale to dark green, grows in depressed mats in admixture with 
other bryophytes on soil or decaying wood. Thallus often shows bright 
greenish-white bands on the dorsal surface. Rhizoids numerous, 
especially at the inflorescences. The axis is prostrate and shows a long 
continued growth. The living portion 1'/,—2 cm long, 4—6 mm broad. 
From the thick median portion, which is up to 15 cells high, it gradually 
thins out toward the rounded margin, which is 1—2 cells thick. The 
dorsal surface is flat-concave, the ventral surface convex. The thallus 
is irregularly sinuate and crispate along the margin. The cells of the 
dorsal surface are about 30—40X40 u, with convex free wall and 
contain abundant chlorophyll. On the ventral surface they are 


Fig. 1. Riccardia submarginata $. ARN. a Female plant. Db Male plant. c Cross-section 

of axis. d Margin of branch (cross-section). e Male inflorescences. /—g Cross-sections 

of male inflorescence. h Short male inflorescence. i, j, k& Female inflorescences in 

different stages. Il, m Calyptra seen from the dorsal and ventral side. n Female 
inflorescence. 
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20X30—40 pu, often with low papillae and invaded with hyphae. From 
these small surface cells toward the interior a gradual increase in size 
is apparent, the internal cells being mostly 40 X< 100 uk. The outer walls 
of the ventral surface cells are slightly thickened, otherwise the cell 
walls are thin. The fungi often reach the middle part of the thallus, 
in some hyphae spores can be observed. 

The branches are few and mostly of the same width as the main axis. 
The female inflorescences are situated on short, bud-like, fleshy 
branches on the ventral side near the margin. The thallus shows an 
incision at this point and often a short and narrow lobe is developed, 
covering the inflorescence. In the incision the short brown papillae 
may be seen that surround the two archegonia, otherwise the in- 
florescence is hidden. On older inflorescences, after the fertilization of 
one of the archegonia long cilia and dentated colourless lamellae 
develop from the surrounding tissue and also on the surrounding 
margins of the thallus. Calyptra shows large obtuse papillae. Spores 
and mature capsule were not seen. Male plants are usually of the same 
size as the female, sometimes smaller, up to 7 mm long and !/,—1 mm 
broad. The inflorescences issue from the ventral side of the thallus 
near the margin, they are fleshy, with up to 20 antheridia, sometimes 
shorter, with broad, dentate and crenulate margins, with broad erect 
wings. The antheridial chambers are separated by walls several cells 
in thickness. Often 3—4 male inflorescences arise close to one another 
and diverge as a bouquet. 


Riccardia compacta (ST.) nov. comb. 

Cape Prov. Table Mountain, on wet rock on the southern side near 
the top, no. 963. — Knysna, Guona Forest, Guona River, on slate, 
no. 1689. — Knysna, Deepwall Forest Reserve, no. 1912. 

Oil bodies rare, 3—8X8—22 u., brownish. Sporophyte on the margin 
of the thallus, with an irregularly lobated involucrum at the base, peri- 
gynium (»calyptra») with low papillae. Spores 12—14 u, red-brown, 
smooth. Elaters with one spiral and long twisted ends, 100—200 X6—58 u., 


yellowish-brown. 

Male plant with rather long and fleshy inflorescences with up to 20 
antheridia. Wings incurved, with regularly crenulated margins. Walls 
2—3 cells thick between the foveolae. On the ventral side of the 
inflorescences two rows of long papillae. Gemmae 1—2 celled, round. 
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Fig. 2. Riccardia compacta (ST.) a Female plant with sporophyte. b and c Male 
inflorescence from dorsal and ventral side. d Female inflorescence. e Capsule wall. 
f Ends of elaters. g Spores. A Cell with oil body. i Gonidiae. 


Riccardia obtusa S. ARNELL nov. spec. 


Type: ARNELL no. 1602, Cape Prov., Knysna, Deepwall Forest Reserve, 
on a wet sandstone-slope (Bolus Herb., Cape Town and Riksmuseum, 
Stockholm). 

Monoica vel dioica, minor, dilute olivacea, dense caespitosa. Frons 
ad 2 cm longa, irregulariter pinnata, haud alata, medio 9 cellulas crassa, 
cellulae corticales 14 X20—34 vw cellulae internae 80—90 4 Truncus 
pro planta latissimus, repetito breviterque furcatus, pinnulis trunco 
parum angustioribus. Rami feminei margine apiceque ciliati. Calyptra 
2 mm longa, papuloso-lamellata. Sporae 10 u, viridi-brunneolae. Rami 
masculi breves, crassi, margine crenulato. 

Monoecious or dioecious. The main axis is branched and the plant 
forms a dense carpet of intricate, strongly adhering branches. The 
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Fig. 3. Riccardia obtusa S. ARN. a Piece of thallus. b Cross-section of axis. c Cross- 
section of secondary branch. d Male inflorescence. e Female inflorescences. f Calyptra. 


length is thus difficult to measure, at least 1—2 cm; the breadth about 
1—2 mm, in the distal parts somewhat broader. Cross-section shows 
a breadth twice the height, biconvex with rounded margins, in the 
median portion up to 9 cells thick. Surface-cells 14 X20—34 Vv With 
slightly thickened walls, inner cells up to 80—90 yu. thin-walled. 


10 Botaniska Notiser 1952. 
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Primary branches on each side with intervals of about 1 mm, short 
and about !/; mm wide, giving rise to secondary branches of the same 
width, also without wings and 4 cells thick. The surface cells are larger 
than on the axis, about 26X26 u on cross-section. Marginal cells about 
20X20 u, surface cells in the median portion 30X30—50 u, with 
slightly thickened walls, inner cells nearly as large as in the axis with 
thin walls. 

Male inflorescences on the main axis, sometimes opposite to female 
inflorescences, sometimes on special narrow branches, short, thick, with 
slightly crenulate margin. Female inflorescences from the ventral side 
of the margin, bud-formed, short, surrounded by bow-formed cilia 
2—3 cells long. Calyptra 2 mm in length, with long, irregularly dentate 
lamelliform excrescences, especially in the distal portion, at the base 
long leaf-like bracts with entire margins. Spores 10 u., with large green 
centre. Elaters with one spiral, up to 200 u long and 10 u broad. Capsule 
wall with regular semi-circular thickenings. 

This plant has a very characteristic habitus, resembling the European 
R. latifrons, with short, blunt branches. The water is coloured yellow- 
green by the dried plant. The lobes of the capsule-wall are extremely 
Narrow. 


Riccardia saccatiflora (ST.) nov. comb. 


Cape Prov., Knysna, Deepwall Forest Reserve, on decaying wood, 
no. 1583, 1592, 1597, 1833, 1839, 1843, 1844, 1845, 1849, 1918, 1929, 
1952. — Knysna, Buffels Nek, streamside no. 1512, 1515. — Knysna, 
Garden of Eden, decaying wood, no. 2079, 2133. — Knysna, Guona 
Forest Reserve, no. 1729, 1738. — Knysna, Bracken Hill Forest, decaying 
wood, no. 1974. — Above Knysna Town, no. 1672. 

Monoecious, on bark or soil. Pale green-olivaceous green. Thallus 
up to 2 cm long, procumbent, stoloniferous. Main axis biconvex, in the 
median portion up to 8 cells thick, with obtuse margins sometimes with 
stolons. In the median portion of the ventral surface the cells are 
invaded with brown hyphae, sometimes reaching the central part of the 
thallus. Surface cells about 20X<30 u., central cells of varying magnitude, 
larger. | 

Primary branches often long and with + short subopposite secondary 
branches, + alate, also here fungi in the ventral median portion, in the 
central part a band of longer cells. The dorsal surface plane-convex, 
the ventral slightly convex. 


SOUTH AFRICAN SPECIES OF RICCARDIA 145 


Fig. 4. Riccardia saccatiflora (ST.) a Thallus with short branches. b Plant with 

male inflorescences. c Plant with calyptra and male inflorescences on a special 

branch. d Cross-section of axis. e—/f Cross-section of ultimate branches. g Branch 

with male and female inflorescences. h Male and female inflorescences. i Male 
inflorescence. 
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Secondary branches thinner with more convex dorsal surface and 
plane-concave ventral surface, often slightly bow-formed, four cells 
thick in the median portion and with an indistinet median band, the 
alae usually 3—4 cells wide, marginal cells 20X50—40X70 pu, cell 
walls slightly thickened, sometimes small trigones, the ends bilobed with 
a sharp incisure. 

Inflorescences on the primary or secondary branches, often female 
and male at a short distance from one another, sometimes on special, 
narrow branches with both male and female inflorescences. 

Male inflorescences linear, with 2—10 antheridia, separated by walls 
one cell thick, wings erect, one cell broad, margins entire except near 
the peripheral end, where they are slightly crenulated. Female in- 
florescences short, bag-like, with 2—4 cells long bow-formed cilia, 
often ending with clow-like cells, usually two archegonia and a few 
narrow, long, thread-like »paraphyses» built of very short cells. Calyptra 
2—3 mm long, narrow, smooth, only in the distal portion with small 
phyllous excrescences. Spores 10—14 u, round, with a rather thin brown 
»cuticula» and a large green centre. Elaters to 340 u, 8 u broad, with 
one spiral. Capsule wall with regular semicircular thickenings, some- 
times forming complete rings. Oil bodies sometimes present, dark, large, 
composed of very small droplets, one body per cell. 

Bisexual branches in the genus Riccardia have earlier been de- 
monstrated in three species: R. androgyna SCHIFFN. from Java, R. insu- 
laris SCHIFFN. of the Antarctic islands, St. Paul and New Amsterdam, 
and R. diversiflora EW. from Chile (EWANS). In South Africa I have 
found such branches in two species, R. saccatiflora and the new species 
R. campanuliflora. R. saccatiflora is new for S. Africa. 


Riccardia campanuliflora S. ARNELL nov. spec. 


Type: ARNELL no. 820—3821, Cape Prov., Montagu, Keur Kloof, on 
stones and rocks in a stream to the right in the bottom of the kloof. — 
Cape Prov. Table Mountain, Disa Gorge, no. 1060. — Knysna, Guona 
Forest, no. 1702. 

Monoica, olivaceo-viridis, saxicola, dense depresso-caespitans. Frons 
ad 2 cm longa, 0.6—0.8 mm lata, plana. Truncus haud alatus, medio 
6 cellulas crassus. Pinnae medio 4 cellulas crassae, margine unistratae, 
1 cellula latae. Rami feminei crassi, margine crenulato. Calyptra clavata 
glaberrima. Rami masculi breves, margine crenulato. 

Monoecious, olivaceous green. 'The main axis shows a long continued 
growth, up to 2 cm long and 0.6—0.8 mm wide, very flat. Cross-section 


SERIE 


Fig. 5. R. campanuliflora S. ARN. a Plant. b Plant with sporophyte. c and d Cross- 

section of axis. e and f Cross-section of branch. g—-h Male inflorescences. i—j Female 

inflorescences. k Spores. I! Cell with oil bodies and small chloroplasts. m FElater. 
n Sporogonium wall. 
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shows a slightly convex ventral surface and a dorsal surface with 
slightly convex margins and flat—slightly concave mid-part. The margins 
are blunt and have only one row of single cells, in the median portion 
it is 6 cells thick. The surface cells are on cross-section about 20X20 u., 
in the dorsal layer with abundant chlorophyll, the ventral and central 
cells colourless. In living cells there are often dark-coloured oil bodies 
composed of very small droplets, 1—2 per cell, 83X10—10 X15 u. The 
walls of the surface cells have slightly thickened faint brownich 
walls, cuticula smooth. The central cells are larger, about 40 X50 u., with 
thin walls. At intervals of about I mm the axis gives rise on each side 
to obliquely (60—70") spreading branches, either short and limited in 
growth or mostly long and with 3—35 secondary branches, the latter 
being alternate, 1—'/, mm long and gradually decreasing in length 
towards the apex. The branches usually have chlorophyll in both the 
ventral and dorsal surface cells. The dorsal surface is convex and the 
ventral flat—slightly concave. They are 4 cells thick and show a blunt 
margin as the axis, with only one row of single cells. The surface cells 
are rather uniform, hexagonal-rectangular, 20X30—40 u. Marginal 
cells 30—100 pu long, varying in breadth, from 10—50 u, marginal 
wall thin. 


Riccardia capensts S. ARNELL nov. Spec. 


Type: ARNELL no. 1970, Cape Prov. Knysna, !/> mile south Deepwall 
Forest Station, on bark (decaying log, Ocotea bullata?). 

Dioica, pallide viridis, minima, in cortice late expansa. Frons 1—2 cm 
longa, 0.5 mm lata, 4 cellulas crassa. Pinnae 2—3 cellulas crassae, 
margine in alas unistratas 3—4 cellulas latas transientes. Rami feminei 
breves, subplanae, margine crenati, apice subceiliati. Calyptra cellulis 
accumbentibus papulosa. Rami masculi stricti, anguste lineares, margine 
haud alato, crenulato, erecto. Antheridia ad 20. 

Dioecious, 1—2 cm long, 0.5 mm broad. The median portion of the 
main axis and primary branches is 4 cells thick. The decrease in 
thickness toward the somewhat pointed margins is gradual and 
slight. Both surfaces are slightly convex. On cross-section the surface 
cells are 10X30—16X40 u., inner cells about 40 X< 50 . In the central 
part of the surface there is a band composed of 40—50X<80—100 ” 
long cells. The lateral cells are shorter, 30—40 X 50—70 vu, the marginal 
cells 25—50 up. long, the margin slightly erenulated by prominent cell 
walls. Branches arise at intervals of about 0.5—1 mm on each side of 
the axis and spread obliquely (45—60"); they are narrower near the 
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Fig. 6. R. capensis S. ARN. a Plant with sporophyte. b Ultimate branch. c Cross- 
section of axis. d Cross-section of branches. e—y Male inflorescences. h—i Female 
inflorescences. j Sporogonium wall. 


axis, then become broader and are then linear or decreasing in breadth 
towards the end. In the branches the median band is narrower, the 
wings one cell thick. In the ultimate branches the median band is 
usually only 2—3 cells broad (20—40X50—560 yu.) and from this larger 
cells (40—50X70—100 pu.) diverge towards the margin, which is com- 
posed of smaller cells (about 20X30—40 yu), the margin crenulated by 
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protruding cell-walls. Sometimes there also are narrow, stolon-like 
branches, 2—4 cells wide. Cell walls thin. The ventral side with 
numerous slime-papillae and rhizoids, cuticula rough on this side. 

The inflorescences are on the side of the main axis and the primary 
branches. Male inflorescences are long and numerous. They arise singly, 
usually from a primary branch. The inflorescence occupies nearly the 
whole length of the branch. The wings are one cell wide, erect or 
connivent, the margin crenulated by projecting cells. The antheridia 
4—20, seldom more. The openings for the chambers are separated by 
walls one cell thick. The female inflorescences are simple and short, flat 
and with short crenulated wings, single or in subopposite pairs on the 
main axis or primary branches. »Calyptra» smooth or with some 
protruding cells and tipped by a corona of sterile archegonia. The 
capsule opens with four long and narrow valvules, the capsule wall 
with regular semi-circular thickenings. Elaters 120—200 u long and 
about 8 pu broad, with one spiral and often very long ends. Spores 
8 vu, smooth, with thin brown wall and green centre. 


Riccardia rhodesiae S. ARNELL nov. spec. 


Type: ARNELL no: 1311, S. Rhodesia, Victoria Falls rainforest, on 
bark. 

Dioica, coriacea, olivaceo-virens. Frons 5 mm longa, 0.3 mm lata, 
medio 5 cellulas crassa, cellulis externis 10X12—20X 30—40 u., cellulis 
internis 20X40 pu. Pinnae oppositae, partim angustae. Rami feminei 
brevissimi, margine crenulati. Rami masculi breves. 

Dioecious, dark olivaceous green, growing on bark. The axis shows 
a continued growth and is about !/; mm wide, the plant up to 5 mm 
long. It has a tendency to broaden towards the apex, especially when the 
basal portion is narrow. It is biconvex, about 5 cells thick with smaller 
surface cells (about 8—10X20X40 u.) with slightly thickened cuticula 
and thin-walled inner cells about 34-—36 X 44 vu on cross-section, the cell 
walls often being contorted and sinuous, the margin rounded, without 
wings. In the broader parts and primary branches the thallus usually 
is 4 cells thick and often has a margin of one, seldom two cell rows only 
one cell thick. Marginal cells 12X30—40 u, other surface cells 


20X30—40 u., on cross-section surface cells about 10X< 20 vo inner cells 
20X40 pu. 


Fig. 7. Riccardia rhodesiae S. ARN. a Male plant. b Cross-section of axis. c and d 
Cross-section of a primary branch, e Female plant. / Male inflorescences. g Female 
inflorescence. 
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The primary branches show a tendency to opposite arrangement and 
continue the growth in the same manner and often function as a new 
axis, the plant thus developing many branches, partly covering one 
another. The branches spread out obliquely and usually are linear. At 
the basis of the axis there often are long narrow branches. The primary 
branches usually give rise to very few secondary branches. 


The sexual branches are short and arise from the axis, one or two 
on each side. The male inflorescences are short, with wings 1—3 cells 
broad, ending with a few blunt cilia 1—2 cells long, the antheridia 2—6, 
lying in direct contact with one another. 


The female inflorescence is very short, with wings consisting of large, 
round cells, forming a strongly ecrenulated margin. 

Calyptra and capsule were not seen. 

Characteristic for the species are the two types of branches, stolon- 


like and normal, the small surface cells, the male inflorescences with 
antheridia without separating walls. 


Riccardia reticulata (STEPH.) nov. comb. 


Cape Prov. Peninsula, above Muizenberg, PILLANS no. 3978. 

Dioecious, dark green. The axis shows a living portion up to 3 cm 
long, about 1 mm broad. The median portion is up to 5 cells thick 
(according to STEPHANI up to 8 cells thick) and the decrease in thickness 
toward the rounded margin is gradual and slight. Both surfaces are 
slightly convex. The surface cells are small, 30X30—36 X< 70 vo With 
thick cell walls and sometimes small trigones and strongly striated 
cuticula, especially in the median parts. The marginal cells on the axis 
are usually long, about 20 X60 u, shorter and broader on the branches, 
at the ends up to 40X60 u, with thicker walls than on the median 
surface-cells. The inner cells large, about 70X70X40 u, thin-walled, 
translucent, especially in the branches. The branches arise at intervals 
of 2—3 mm on each side and spread obliquely. They are linear or 
sometimes narrower near the axis. An occasional branch represents 
a new axis and exhibits indefinite growth, but most branches soon 
stop growing and their length varies between 1—2 mm. 

Male plants of the same size, inflorescences short (according to 
STEPHANI long, with up to 25 antheridia), usually from the side of a 
secondary branch, with narrow base and sharply crenulated wings 
2-—-5 cells broad and 3—-5 antheridia. Sometimes a secondary branch 
ends with a male inflorescence. 
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Fig. 8. Riccardia reticulata (ST.) a and b Barren and male plant. c Cross-section of 
primary branch. d Marginal cells from the axis. e Marginal cells from an ultimate 
branch. /—-g Male inflorescences. h Female inflorescences. i Sporophyte. j Capsule wall. 


154 SIGFRID ARNELL 


Female plants with inflorescences on the margin of the main axis, 
with many archegonia and broad, shortly lobate and ciliate wings. The 
sporogonium-wall thin, pale yellow, with thin cell walls and very thin 
semi-circular thickenings and slightly striated cuticula. Spores 8 p in 
diameter, pale yellow. Elaters 3—4 u. thick. 

The characteristic long, dark green thallus and the thick striated 
cell-walls distinguish it at once from the other South African species 
of Riccardia. It is new for S. Africa. 


Riccardia fastigiata (LEHM. & LDBG.) nov. comb. 


Cape Prov., Cape Peninsula, W. of the plateau on the Muizenberg, 
shaded bank of Marsh stream below the waterfall, PILLANS no. 3250. — 
Table Mountain: Window Gorge, no. 407, 411. — Skeleton Ravine, no. 
539, 548. — Orange Kloof Forest Dept., streamside, no. 2029. — Knysna, 
Bracken Hill Forest, streamside, no. 2029. 

In dark green, as wet somewhat glistening, carpets in spray from 
streams and waterfalls, seldom on dry streambanks. The main axis is 
usually 1.5—2 cm long and 0.6—0.7 mm wide, continues in growth 
indefinitely. Both ventral and dorsal surface slightly convex, the edges 
are rounded and show no indications of wings, marginal cells slightly 
smaller. The median portion is usually 5—56 cells thick, all cells have 
thin walls. The cells of the surface layer are mostly 20—40X 30—50 X 
X12—20 pu, the marginal cells 20—24 Xx 30 X12—14 (Che linteriorscells 
about 60 X90X120 up. | 

At intervals of about I mm on each side the axis gives off obliquely 
(about 45”) spreading branches, either short with limited growth or 
2—3 mm long, sometimes giving rise to a new axis, sometimes also 
narrow, stolon-like branches. The longer primary branches give rise 
to subopposite secondary branches of 1—"/; mm in length. The primary 
and secondary branches have a convex dorsal and plane-concave ventral 
surface, the margins often deflexed. The median portion is 4—5 cells 
thick, the structure is essentially like that of the axis except that the 
margins are thinner and winged with 2—3 rows of cells in one layer, 
the margin slightly crenulate. Surface cells 12—20>X< 30 vu, inner cells 
to 70X100 u. The ends have a shallow and not quite sharp incision 
at the vegetation-point, which is protected by a pair of brown slime- 
papillae. Single slime-papillae are also often seen on the ventral surface 
of the thallus. Oil bodies absent. 

Male inflorescences on special branches from the ventral side of 
the axis and primary branches near the margin, spoon-formed, with 
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Fig. 9. R. fastigiata (L. & L.) a Plant (type-specimen, coll. ECKLON). b Plant (no. 

539). c and e Cross-section of primary branch. d Cross-section of axis. f Cross- 

section of ultimate branch. gy End of a branch. Ah Female inflorescence. i Male 
inflorescences. 


crenulate margins often with clow-like cells. Antheridia 4—5, 80—90 u 
in diameter, separated by walls one cell thick. Female inflorescences 
on special short branches, bud-like, on the margin of the thallus, with 
short wings and short cilia, ending with mostly ellipsoid, sometimes 
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clow-like, triangular, sharply pointed cells. »Calyptra» smooth. Capsule- 
wall opens with 4 valvules, with regular long cells and regular, semi- 
circular thickenings. Spores 12—14 yu., smooth, with a brown »cuticula> 
and a large chloroplast in the centre. Elaters about 140 pu. long and 
8—10 u broad, with one spiral, orange-brown, up to 6 u broad. 


Summary. 


The author describes 5 new species of Riccardia from South Africa, 
namely R. submarginata S. ARN., R. obtusa S. ARN., R. campanuliflora 
S. ARN., R. capensis S. ARN., R. rhodesiae S. ARN. 

R. saccatiflora (ST.) S. ARN. nov. comb. and R. reticulata (ST.) S. ARN. 
nov. comb. are reported as new for S. Africa. The descriptions of the 
earlier known species R. compacta (ST.) S. ARN. nov. comb. and 
R. fastigiata (L. & L.) S. ARN. nov. comb. are made complete. A key for 
the South African species of Riccardia is given. 
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Diatoms in trumpet-formed catching-nets of 
Neureclipsis bimaculata L. in Sweden. 


By NIELS FOGED. 
Odense, Denmark. 


Since in 1900 C. WESENBERG-LUND noticed the first catching-nets 
of larvae of Trichoptera in the outlet of the Fiil So (Lake Fiil) in Western 
Jutland in Denmark, such nets have been observed in many other 
localities of Denmark and the rest of Scandinavia. The most regular 
and elegant catching-nets are made by the larva of Neureclipsis bimacu- 
lata L., its nets being as a rule more or less trumpet-formed (C. WESEN- 
BERG-LUND 1943, fig. 164, 165). The species is usually found in running 
water in Central or Northern Europe. From Sweden it was stated by 
G. ALM (1917, p. 217) from several localities of Central and Southern 
Sweden. 

At times the catching nets are very conspicuous, being completely 
coated with microorganisms filtered from the water that flows through 
the nets, the latter simply working as so many excellent plankton-nets. 
The colour of the caught material changes with the time of the year 
according to the rythm of the plankton-flora. In the periods of spring 
and autumn the nets will (in Denmark) be brown or yellowish brown 
with coats of diatoms, whereas in midsummer they may be green or 
bluish green because of the green and bluish Chlorophyceae and Cyano- 
phyceae dominating at that time. 

The nets, being fastened to pebbles or plants in the flowing water, 
will be run through by a considerable quantity of water, and there can 
be no doubt that almost the whole of the organisms floating in the 
water and of the micro-organisms carried with the water will be 
retained in the nets, the width of their meshes being very small. The 
thickness of threads is given by G. ALM (1926, p. 255) to be that of 
0.0015—0.0025 mm. Their durability is only slight. If the strength of 
current increases beyond a certain limit, the threads will be rent at 
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once, and if the current stops, they will collapse, thus making their 
original form undiscernible. The duration of the nets in nature is prob- 
ably fairly small. ESBEN PETERSEN (1906, p. 145) e.g. observed the 
first nets in a certain locality on the 14th of September, and on the 22th 
of the same month they were gone. Perhaps the plankton-nets are made 
only during a rather short period of the life of the larva and under 
special circumstances, for the nets are far from having been observed 
in every such place where the larvåe were observed. 

It ought perhaps to be added that the catching-net spinning larvae 
use their nets for catching as well vegetable as animal plankton, which 
is thereafter devoured by the larvae. 

In what follows there will be accounted for the diatoms observed in 
material from two Swedish localities. In both places there were collected 
some trumpet-formed nets consisting in either locality of two samples, 
which were taken with intervals of few meters. One locality (Kåbdalis) 
was a small river with brown water and forming the outflow of a rather 
small lake in Lappland between Jokkmokk and Älvsbyn (about 2 km 
South of Kåbdalis, about latitude North 66”, longitude East 20”). Here 
were found in 1947 on the 20th of July in a stretch of 20—30 m 
innumerable trumpet-formed nets of Neureclipsis bimaculata IL. fastened 
to plants and to bed-sides of the river. All of them were brown with 
their coats of diatoms and thereby very conspicuous in the sunshine. 
The other locality is the Dalälv at Gysinge (latitude North about 60” 20", 
longitude East about 17”) North West of Uppsala. On the 23rd of July, 
also in sunshine, were observed over a similar stretch as at Kåbdalis 
large quantities of the same net type. Here, however, most of the nets 
were fastened to big stones in the river-bed in shallow water. 

In either place the speed of the current was exactly such as to keep 
the delicate nets stretched with their mouths against the current, and 
here too all the nets were brown-coloured with diatoms. 

The collected nets were treated with conc. sulphuric acid by means 
of which organic matter was removed. As mounting media for the 
production of microscopic preparations were used Sirax and Realgar. 
The drawings were made by means of Reichert's drawing apparatus 
with a magnification of about 4000 X. 

As mentioned above the majority of the diatoms found in or on the 
nets must be considered having been caught in quite the same way as 
plankton-samples are collected by means of plankton-nets. Still there 
is the possibility that the very nets might be the settlement and place 
of growth of certain diatom-species i.e. constituting a special and 
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characteristic biotope. Several milieu-factors may well here be optimal 
in particular to rheobiontic and rheophilous forms. It may be the 
case as for electrolytes, inasmuch as the running water of the locality 
in question is, moreover, well supplied with such; the supply of oxygen 
and carbon dioxide will most often be favourable, light-conditions and 
temperature too are capable of yelding good chances of the develop- 
ment of diatoms. So the conditions presumably must often be such that 
many diatoms, being caught in the nets and being capable of dividing, 
will at once begin multiplying on these. The nets then will very quickly 
be covered with a brown and very nutritive coating which then can be 
grazed off by the larvae living in the nets, the former becoming »>self- 
supplying»> to a certain degree. As far as I know, there have been made 
no investigations on the matter. The very fact that the number of 
species found in the samples examined here is so large, does not, it is 
true, point exactly into that direction. The large number of forms 
rather implies that the question is here mainly that of displaced — allo- 
chtonic — forms, whereas real and established — autochtonic — forms 
seem to be fairly few. 

It is a characteristic thing, that there were found numerous quite 
small forms (in particular Achnanthes- and Navicula-species), whose 
valve-length often constitutes no more than 5—7 u, i.e. less than the 
size of the erythrocytes. The catching power of the nets must be con- 
sidered exceedingly effective. Also long and thin Fragilaria- and Nitz- 
schia- and Synedra-forms constitute a considerable portion of the total 
number of valves. 

Most of the forms found are littoral ones, a fairly large part are 
plankton-forms, whereas bottom-forms proper were found in very 
small number. 

The author regrets that no exact information of the milieu-condi- 
tions of the two localities have been available to him. It can only be 
discerned from the character of the water and from the surroundings, 
that the surroundings of the locality of Kåbdalis must be considered 
being of an »oligotrophic» character and with but slightly nutritive 
water with a pH-reaction of about 7 or even a little less. The waters 
of the Gysinge-locality are more »eutrophic», their amount of nutrient 
is larger and their pH probably more than 7. This opinion is confirmed 
by examining the diatom-material. The genera: Eunotia, Gomphonema 
and Pinnularia are (at a rough estimate) more frequent in the Kåbdalis- 
material than in the Gysinge-material. The latter evidently contain 
more Fragilaria- and Navicula-valves than the samples from Käbdalis 
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do. The distribution of the centric genera is curious. The Cyclotella- 
genus, being usually the dominating centric genus in Nordic oligo- 
trophic localities is nearly not represented in the Kåbdalis-samples 
(only one single C. Meneghiniana-valve was found), while several 
species are common in the Gysinge-samples. As for the Melosira-species 
there is no difference to be discerned in the two places. Stephanodiscus- 
species were found only in Gysinge. 

The richness in forms is larger in Gysinge. Every one of the genera 
found in Kåbdalis with the exception of Coscinodiscus were found in 
Gysinge, which furthermore contains representatives of these 12 genera: 
Amphipleura, Amphiprora, Attheya, Cymatopleura, Denticula, Didy- 
mosphenia, Mastoglcia, Meridion, Opephora, Peronia, Rhizosolenia, 
Stephanodiscus. Out of these the representatives of the three first ge- 
nera are very hyalinous forms, which often disappear quickly from 
deposits in nature and possibly suffer from the fairly rough treatment 
of the material during the cleansing and the production of preparations. 

Many of the found forms were hitherto met with in only very few 
places, several of them have evidently not been detected before in 
Sweden. Some of them will be briefly mentioned below, and a number 
of them are depicted in the plates. 

It will be seen from the subsequent flora-list that in the two localities 
there were detected in all 43 genera, 317 species and 411 forms. In the 
Kåbdalis-material were found 241 forms in all, comprised by 184 
species and 31 genera, while the Gysinge-material contains 374 deter- 
mined forms belonging to 295 species in 42 genera. 

For the sake of comparison it is added that A. CLEVE (1895) in Lule 
Lappmark found 270 forms in all (out of which 34 in Ancylus-deposits), 
that F. HUSTEDT (1942) from the Abisko-area mentions 274 forms 
(215 species in 36 genera) and that G. KRASSKE (1949) in the Lappland- 
area in 166 samples, peculiarly from the Finnish Lappmark, found 
419 forms belonging to 323 species in 36 genera. 

From the investigation it appears 
1. that not only plankton — but also epiphytic and littoral fresh-water 

diatoms are carried by running water for shorter or longer distances, 
2. that part of the carried valves, even the smallest, are caught by 

Neuroptera-nets in running water while alive (cell content intact); 

final sedimentation probably takes place when the nets are de- 
stroyed, 

3. that a far larger number of diatom-forms than generally supposed 
are dragged with the current in the running water away from their 
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original place of growth in order to be sedimented farther down in 
the riverbed, 

4. that a large amount of marked lake forms are carried for shorter 
or longer distances in the outlet of the lake and 

5. that the number of valves carried by the current must be very large, 
as only a slight portion of the water will normally pass through the 
nets, which are fastened on plants, pebbles or to the sides of the 
river-bed or to its bottom. 


Enlarged investigations of the diatoms in nets of caddis flies will be 
able to give information of 
1. the local diatom-flora, a summary one, it is true, but fairly copious, 
2. the extent of the transport, if there is a chance of an examination 
of nets in various places down the outlet of a lake or other locality 
having a characteristical diatom-flora, 
3. the extent of the transport of other microphytes and 
4. whether the nets themselves are the place of growth for diatom- 
species (or other microorganisms) which the net-makers can feed on. 


In the following survey the forms found in the two localities are 
stated in systematic succession. Within the separate genera the species 
are always given in alphabetic order. 

Ås to each form it is tried to state its relative frequency in the nets 
of the locality, using a 6-partite scale (1: rare, 2: not rare, 3: fairly 
common, 4: common, 5: very common, 6: extremely frequent). 

It must be emphasized, that though out of each sample several pre- 
parations were inspected with a great magnification, the following list 
ought not to be considered complete. A number of forms, particularly 
some of the very small ones, could not possibly be determined within 
the time at disposal. It also ought to be emphasized that the samples 
treated were not collected with special reference to a study of the flora 
of the Neuroptera-nets but as part of a general orientation in the 
diatom-flora of Scandinavia. 


Some new or rare Diatoms found in Trichoptera nets in Sweden. 


Ciylekome ap stetvdo StelligeterHosTEDT (1939)0 FisI Li. 
FR. HUSTEDT 1939, p. 445, fig. 8. 


This small Cyclotella-species with its characteristic marginal 
spines is perhaps a fairly wide-spread plankton-form in nordic 
fresh-water. In the Gysinge-material it is fairly common. Earlier 
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observed in Germany (HUSTEDT, 1950) and in Denmark (FOGED, 
in lakes of Funen and Jutland, not publ.). 


(be eNNES VIkyaeRnsts AC NSTR (OK). Big Re 
FR. HUSTEDT 1950, p. 347, plate XXXV, fig. 37—40. 


This species seems to be rather wide-spread in Central Europe 
as well as in Northern Europe. From Sweden it was stated by 
ASTA LUNDH (1951, p. 109) from 9 localities of Southern Sweden. 
In Denmark it seems to be commonly wide-spread as well in lakes 
as in springs (FOGED, 1951, p. 44). 


Alenlvan dum tulersk dd ige LÄUSTED TE KOSTER OraIDRE 
FR. HUSTEDT 1930—37 II, p. 405, fig. 837. 


This species is very characteristic and seems to be wide-spread 
and frequent in nordic fresh-water. It is probably overlooked be- 
cause of its small size and thin valves. Found earlier in Finland 
(HUSTEDT, 1937, p. 405, KRASSKE, 1949, p. 13). 

Common in the Kåbdalis — as well as in the Gysinge-material. 


Achnanthes gracillima HUSTEDT (1927) emend. FOGED. Fig. 
SOTD 
BRIHUSTEDINLI2A P6 ED latevVAi SLOTT 


To the original diagnosis should be added: Rapheless valve with 
36—38 nearly parallel striae in 10 pu. Raphe-valve with 36—38 
weakly radial striae in 10 u. The dots of the striae are incon- 
spicous. Length 25—31 yu. 

Described by HUSTEDT from material from Lake Aokiko in Japan. 

In material from Gysinge this very thin-valved species is fairly 
common. Most of the specimens are a little larger than those de- 
secribed by HUSTEDT, namely 26—31 u long as against HUSTEDT's 
25 u.. None of the valves found in the Gysinge material were smaller 
than 25 pu. long. It proved possible to dissolve their structure by 
using realgar as mounting medium and optics with a high numerical 
aperture, monochromatic blue and oblique light. 

As A. gracillima is fairly common in the Gysinge material, it 
must be supposed to appear as a plankton form either in the Dal- 
älv itself or in one or more localities (lakes?) above Gysinge. The 
species is probably more wide-spread in Nordic freshwater, but has 
hitherto been overlooked. 

The diatom-flora of the Aokiko lake has a subalpine stamp and 
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Fig. I. 1. Cyclotella pseudostelligera HUSTEDT. 2 a,b. Cocconeis thumensis A. MAYER. 

3a,b. Achnanthes Biasolettiana (KUTZ.) GRUN. 4 a,b. Achnanthes Ostrupii (CLEVE) 

HUSTEDT. 5 a,b and fig. 6 a,b. Achnanthes Levanderi HUSTEDT. 7 a,b and forsar: 

Achnanthes Suchlandti HUSTEDT. 9a,b. Achnanthes gracillima HUSTEDT emend. 

FOGED. a. raphe valve. b. in girdle view. 10a,be. Achnanthes didyma HUSTEDT. 

11 a,b. Achnanthes laterostrata HUSTEDT fo. Krasske nov. fo. 12 a,b. Achnanthes 
laterostrata ElusTEDT. — Ca. 1750 X. 
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contains a considerable number of forms that usually are con- 
sidered nordic or subalpine (particularly species of these genera: 
Melosira, Surirella, Achnanthes, Cymbella, Gomphonema, Pinnu- 
laria, Tetracyclus, Diatomella) a diatom association which seems 
very like that in which the species is met with here. 

Found, but rare, in Finland by A. CLEVE (1934, p. 40) and by 
KRASSKE (1949, p. 13). 


Are hin a nthes laterostratarHusT fom Krasskemmovsfovibist: 
NEN 18 

Syn.: A. laterostrata HUST. fo., KRASSKE 1943, p. 85, fig. 8, 9. 

Deviation from the species: Valves not narrowing towards the 
ends or very little so. 

The form depicted here is, undoubtedly, identical to the one 
depicted by KRASSKE, 1943, fig. 8. It is so characteristic and 
apparently constant that I should consider it well based to set it 
up as a special variant. The species A. laterostrata as it appears 
in fig. 840 in HUSTEDT 1930—537 II is fairly common in the Gysinge 
material, the valves having a constant stamp. In Fig. I: 12 a, b is 
seen a representative of the species from the Gysinge-material. This 
species was found earlier in Finland by HusTtTEDT (1930—537 II, 
p. 392) and by KRASSKE (1943, p. 85). 


Are inert ketsWikeoian dett RUSTEDIA(T9SV SIS IIHOraD: 
FR. HUSTEDT 1930—37 II, p. 404, fig. 612. 
Rapheless valve here depicted: 7.4 u 1.; 4.5 WIbER22-24striae 
in 10 u. Found formerly in Finland (HUSTEDT 1930.—37 II, p. 405; 
KRASSKE 1949, p. 13). 


ATCNVTV GER er SI STöre fa TSTED IE 030 SEE brand 
8 a, b. 

FR. HUSTEDT 1930—37, p. 406, fig. 859 b. 

Also this fairly small Achnanthes species is probably wide-spread 
and not rare in nordic freshwater. Found in Finland by KRASSKE 
(1949, p. 13), but in one locality only. Fairly common in the Kåb- 
dalis as well as in the Gysinge-material. 

Frustulia Weinholdi HUSTEDT (1936). , 

FR. HUSTEDT 1930—537 II, p. 731, fig. 1101. A. SCcHMIDT's Atl. 
pl. 406, fig. 7, 8. 

Hitherto stated in Germany by HusTEDT. Easily distinguished 
by its characteristic appendices of the central nodi, the appendices 
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passing off in a transapical direction, and its characteristic exten- 
sions at the apices of the raphe. 

Some valves were observed in the Gysinge-material. This species 
is probably wide-spread in Sweden. 


Neidium decoratum J. BRUN (1900). 

J. BRUN 1900, p. 18, pl. 2, fig. 6,7. 

In the Gysinge-material was found a valve having all the peculiar 
and very characteristic structural traits given in BRUN's description 
and being in accordance with his drawings. The number of striae 
in the Gysinge-specimen is, however, somewhat larger than that 
stated in the specimens from Hurry Inlet (Scoresby Sound, Eastern 
Greenland). Possibly it is a sporangialform of Anomoeoneis (exilis?). 


NETvd am Hi teNe oo CKeER:B: (1843) 

A. SCHMIDT's AÅtl. pl. XLIX, fig. 35, 36. 

Syn.: N. Huitfeldtii HCLMBOE (1899); J. HOLMBOE 1899, p. 40, 
RE fana a la 

Observed earlier in several places, in peculiar in Northern Sweden 
(CLEVE Syn. I, p. 69. HUSTEDT 1924, Sarek, p. 555. KRASSEE 1943, 
p. 85, KRASSKE 1949, p. 15 (Finnish Lappland). 

Not rare in the Gysinge-material. 


NFem dei (CC lo ame ss) I Ua dlölgletvSSKELEVE. (IS9b): 
PIE CEEVE TIS91 pr 00, pla LLstsNS: 
The species seems to be rarer than the variant densestriata. In 
the Gysinge-material only a few valves were observed. 


Neidiam ladogensis var. densestridta OSTRUP (1910). 

ESOSTRUP: 1910, PIE Big: 4. 

Only few valves were found in the Gysinge-material. This form 
is, however, fairly wide-spread in Scandinavia. In Sweden found 
by QUENNERSTEDT, among others (1949, p. 93). In Norway it is 
pretty common (FOGED 1952). 


IN GD et Lar amy gid alt ner HuSsTEDT Fig IL0: 
A. SCHMIDT's Atl. pl. 404, fig. 1—35. 
The depicted valve from the Gysinge-material is 7.8 u b.; 18.2 ul. 
and has 17—18 dotted striae in 10 u. 
This species was found earlier in the Ladoga and in Suistamon 
järvi in Finland (AA. S: Atl. pl. 404, fig. 1—5). 
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Fig. II. 1a,b. Eunotia tenella (GRUN.) HUSTEDT. 2. Eunotia elegans ÖSTRUP. 3. Euno- 
tia polydentula BRUN. 4 a,b. ÅAchnanthes saxonica KRASSKE. 5. Navicula farta HUu- 
STEDT. 6. Navicula subrotundata HUSTEDT. 7. Navicula Gysingensis nov. SPEC Sa, LD: 
Caloneis bacillum (GRUN.) MERESCHK. var. lancettula (SCHULZ) HUSTEDT. 9. Navicula 
tridentula KRASSKE. 10. Navicula amygdalina HUSTEDT. 11 a,b. Navicula falaisiensis 
GRUN. var. lanceola GRUN. 12. Navicula dicephala (EHR.) W. SMITH var. elginensis 
(GREG.) CLEVE.(?). 13. Navicula subatomoides HUSTEDT. 14 a,b. Navicula Vaucheriae 
BOYE PETERSEN. 15. Navicula Järnefeldti HUSTEDT. — Ca. 1750 X. 
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NG ORT ET er dösjunet al HUSTEDT (1930) FigiIlES7a, bi 
FRI HUSTEDT 1930; p. 274, fig. 4150: 
The depicted valves from the Gysinge-material are a: 4.5 p b.; 
22.7 ul. b: 4.6 pu b.; 26.0 p I. and have ca. 24 striae in 10 yu. Fairly 
rare in the Gysinge-material. 


INFErDIE CUT ar or EG USTTe STU ST GRUNS Vard la ve co fan GRUNS Fig. LI: 
RAND 

FR. HUSTEDT 1930, p. 302, fig: 525. 

Fig: IL 11 a:40 25 1005 Ia EN Steen OR ISA JR 
VE p:ror20 kw D:; 2170 IR PR Shaee mn MN 

Fairly rare in the Gysinge-material. 

NG vT ET klar arta HUSTEDISKRiSH0 

A. SCHMIDT's Atl. pl. 397, fig. 7—9. 

No diagnosis seems to be available to this species, which accord- 
ing to A. S. Atl. pl. 397, fig. 7—9, was found by HUSTEDT in material 
from the lake Aokiko in Japan. One single valve was found later 
on by KRASSKE in material from Southern Finland (KRASSKE 1943, 
p. 86). In a sample from Gysinge 4 valves were observed. The 
depicted one is 8.0 u. b. and 17.0 pu 1. It has 10-—11 distinctly radial 
and distincetly dotted striae in 10 u. The central striae are some- 
what shortened. The axial area is distinct. The raphe-ends deflect 
to the same side. The valve are elliptic. 

The species is not seen to be mentioned in HUSTEDT 1927. 


Niro eu la tf es Faovd "KRAÄSSKE: 
FR. HUSTEDT 1930, p. 289, fig. 489. 
Syn.: Frustulia vitrea ÖSTRUP, 1901, p. 262, fig. 30. Navicula 
vitrea (ÖSTRUP) HUST., 1930, p. 289, fig. 489. 
Fairly common in Finland (KRASSKE 1949, p. 18). Not rare in 
Gysinge. 
INGGO Nera GG ULST gles TSIDOY Spec EIS IlIg: 
Valves elliptic-lanceolate with capitate apices, 14—17 pu. 1., 4 u b. 
The branches of the raphe are straight, axial area narrow, striae 
denser than 40 in 10 u (not visible). Valves exceedingly thin. 
In freshwater. Common in the Gysinge-material. 


NFO emd jude via die TIN HUSTEDT: 
AC SCHMIDT S Atl. pl; 397, fig. 30—32. 
Can be mistaken for the Pinnularia gracillima but is told from 
it especially by differences in the striae. 


168 NIELS FOGED 


Found before by HUSTEDT (A. S. Atl. pl. 397) and by KRASSKE 
(1943, p. 86 and 1949, p. 20) in Finland. Not rare in the Gysinge- 
material. 


N a vi ec Lan mi nurse WL GRUNT Vans a pie Stores EUSTED TIRE1SS 
UU 12 
A. SCHMIDT's Atl. pl. 400, fig. 92—-95. 
IS IN 2 GAN lar IKE 1.; 28—30 striae in 10 pu. 
Not rare in the Gysinge-material. 


Navicula seminulum GRUN. var. intermedia HUSTEDT 
(1942). Fig. III: 8. 

FR. HUSTEDT 1942 b, p. 110, fig. 25—28. 

HUSTEDT (1937—39, p. 239) has stated a species N. seminuloides 
with 20—22 striae in 10 pu, 3—3.5 u b. and 5—10 4 1., while N. semi- 
nulum var. intermedia is 3—3.5 up b. and 10—18 yu. 1. He concludes 
(1942, p. 110): »Es liegt somit nahe, beide miteinander zu verbin- 
den und N. seminuloides in N. seminulum emzubegreifen». N. se- 
minuloides is found in the Sunda Islands and N. seminulum var. 
intermedia is found in the Abisko area; the Gysinge specimens 
naturally are classed with the latter, even though they are some- 
what shorter than the specimens of HUSTEDT. 


INOM DNE CS TRUE STD GRO mu Tees EST (IRAN Pe IR 


FR. HUSTEDT 1950, p. 437, pl. XXKVIII, fig. 77-—279. 

The depicted specimen is 5.2 u. broad, 9.0 u. long and has 34—36 
striae in 10 u. In the description of the species (HUSTEDT 1950, 
p. 437) the breadth is given as 4—5 u and the length as 6—9 pu. with 
about 40 striae in 10 u. The original material is from Finland and 
depicted in A. S. Atl. pl. 404, fig. 33—35. It resembles N. minima 
GRUN but is told from it by its considerably more delicate struc- 
ture (N. minima has only about 26 striae in 10 vu). 

Not common in the Gysinge-material. 


NEDRE CT Grek Oo fortem NON Spec SE! 


Valve linear-lanceolate with obtuse apices, 21 vu long, 4.6 u broad. 
Axial area narrow, central area circular. Striae radial in the middle 
and parallel towards the apices, 22—23 in 10 Vv Conspicuously 
dotted, 20—21 dots in 10 u. 

In freshwater. Rare in the Gysinge-material. 
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Fig. III. 1a,b. Navicula exigua (GREG.) O. MULLER. 2. Navicula ventralis KRASSKE. 

3. Navicula halophila (GRUN.) CLEVE. 4. Navicula latens KRASSKE. 5. Navicula vario- 

striata KRASSKE. 6. Navicula trichoptera nov. spec. 7 a, b. Navicula disjuncta HUSTEDT. 

8. Navicula seminulum GRUN. var. intermedia HUST. 9. Navicula rotundata HUSTEDT. 

10. Navicula minuscula GRUN. 11. Navicula menisculus SCHUM. 12. Navicula minuscula 
GRUN. var. alpestris HUSTEDT. Ca. 1750 X. 
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Navicula Vaucheriae BOYE PETERSEN (1915). Fig. II: 14 a, b. 
J. BOYE PETERSEN 1915, p. 23 fig. 13. 


This species is somewhat similar to N. atomus, N. muralis, N. in- 
sociabilis and N. pseudatomus, but N. pseudatomus, N. atomus and 
N. muralis possess considerably denser striae (about 30 in 10 u). 
N. insociabilis KRASSKE (A. S. Atl. pl. 440, fig. 103—105) has striae 
that are almost parallel. N. pseudatomus J. W. G. LUND (1945) has 
characteristical central striae, a fact which has not been observed 
on the valves of the localities in question. J. W. G. LUND (1945, 
p- 75) writes of N. Vaucheriae: » This diatom is allied to the usually 
clearly smaller N. pseudatomus, from which it differs in the less 
dense, less radial striae, of which the central ones are as prominent 
as the rest and never shortened». The here depicted ones must 
accordingly be classed with N. Vaucheriae. They are 4.0 u.b.; 8.5 ul. 
with 21—22 striae in 10 ” IS EL ige letas ene SN ff 1038 TAR ik 
with 22—23 striae in 10 u PI. II, fig. 14 a. They show accordance 
with those found in the springs of Djursland (FOGED 1951, pl. III, 
fig. 5). 


INFOLDTEC TOK OO Te GE GEST KRA S SKE ETS SENS 
FR. HUSTEDT 1930, p. 274, fig. 450. 


The depicted valve is 6.5 u b.; 23.0 u 1. with 24—26 striae in 
10 u.. KRASSKE (1949, p. 17) has found it seldom in Finland. Rare 
in Gysinge. 


Pinnularia Kriegeriana KRASSKE emend. FOGED. Fig. IV:9. 
G. KRASSKE 1943, p. 86, fig. 15. 


To the original diagnosis should be added: 32 
striae in 10 pu, faintly dotted. 

The P. Kriegeriana described by KRASSEE is undoubtedly the 
same species as that found in the Gysinge-material. KRASSKE found 
the species in Lappland (Kilpis järvi). 

In the realgar preparation you are able to discern a striae-struc- 
ture in the broad length-area. This delicate striation (about 32— 
34 striae in 10 uy) is indistinetly dotted. Monochromatic blue and 
oblique light is used by the examination. 

I give cand. pharm. MAX MOLLER my best thanks for his valu- 
able help especially in the examination of species like this and 
others possessing an inconspicuous structure. 


33 weakly radial 
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I am somewhat sceptic as to placing P. Kriegeriana in the genus 
of Pinnularia. 


Kirara prorg Lo Grd (BREB YEO MULEER ESS LVE: 

AES TSCHMIDTSST ATL pl 3457 T1g2 54. 

The depicted species is in regard to outlines, size and number of 
striae in accordance with A. S. Atl. pl. 45, fig. 54 called Navicula 
mesotyla E. It differs, however, considerable from HUSTEDT's 
drawing (1930, fig. 576) of P.-polyonca. In CLEVE Syn. II, p. 76 
are mentioned P. mesolepta var. polyonca BRÉB. (1849) syn. 
N. polyonca BRÉB. as appearing in freshwater in Sweden (Upp- 
Sala) 

Rare in the Gysinge-material. 


Te a FO GE STÖT er TE Gi ON OR REN SI VHS: 
ÅA. SCHMIDT's Atl. pl. 44, fig. 43. 
Not rare in the Gysinge-material. 
Compare P. Hyyppäi MÖLDER (1939, p. 21) of a coarser struc- 
ture than semicruciata and found only fossil. 


Grym Die VIERA da GRUNSKTSZ8)RISEINE 5: 
CEEVETSESLS9ANp- 166 pL ILVES 025: 
According to CLEVE (1894, p. 166) this species was observed 
earlier in Sweden (in the island of Gotland and in Skåne). 
Not rare in the Gysinge-material. 


Gomphonema olivacioides HUSTEDT (1950): Fig IV:4A. 

FR. HUSTEDT 1950, p. 397, pl. XXKXVII, fig. J—12. 

Very similar to G. olivaceum (LYNGBYE) KUTzZ., but it differs 
from the latter in possessing 4 isolated dots —-— two on each side — 
in the central area. It is wide-spread in lakes in Denmark (FOGED, 
in lakes of Funen and Jutland, not publ.) and Norway (FOGED 
1952). It was also observed by the author in material from other 
Swedish localities (not publ). 


Nitzschia plana var. fennica HUSTEDT fo. ornata KOLBE 
(1948). 
R. W. KOLBE 19438, p. 460, fig. 4, 5. 

Found by KOLBE in oligotrophic water in Sweden (Gladökvarn- 
sjö). Besides here in Gysinge-material I have myself observed this 
large Nitzschia form in a river near Hudiksvall (Sweden) and in 
Vannsjö in Southern Norway (FOGED 19352). 
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Fig. IV. 1. Navicula meniscus SCHUM. 2. Pinnularia hemiptera (KUTZ.) CLEVE. 

3. Pinnularia semicruciata E. 4. Gomphonema olivacioides HUSTEDT. 5. Cymbella 

hybrida GRUN. 6. Pinnularia intermedia LAGERSTEDT. 7. Pinnularia polyonca (BRÉB.) 

O. MÖLLER. 8. Pinnularia Krockii GRUN. 9. Pinnularia Kriegeriana KRASSKE emend. 
FOGED; — Ca. 1750 X. 
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In the samples from Kåbdalis and from Gysinge as well as in nume- 
rous other samples from Sweden and Norway spines were observed on 
the valves of several diatom species, on which species spines, according 
to former description, do not seem to have been stated. This is the 
case as for species of the genera Amphicampa, Fragilaria, Peronia and 
Tabellaria. 

As, moreover, chiefly the centric plankton forms of the genera Cyclo- 
tella, Melosira and Stephanodiscus are supplied with such spines it 
may be presumed that pennate forms bearing spines may likewise 
appear in plankton, as the spines most probably have to be considered 
floating apparatus. 


List of Diatoms found in Trichoptera nets at Kåbdalis 
and Gysinge in Sweden. 


A. Centrales. 


IR GOSter DO: d i Ste aCeee. 

Kåbdalis Gysinge 

Ke strars amorg Ra N(GRONS CO SM UP erejsta slets ass egekfegse nen el i 
UT ER OLLON OR Bror et aje srörer sele eder dl Dre la ne Myers SSV ps TR SYRA SSe 
Em (ES TOS (ISTTR) CK SP I Kall eger ade rer eb alert ra ast nns g en Safer SN gt Aa 
NV JURA EMS EE) IB BTG rg les pro o es R Sn ejer te RSA BES RA 
LOSS ETTAN ONE U BEN.” öde opera ere NE) ekke sen beter Ar STL SS yAe 
= 0ranulatd. (BER) KADESK ve se stem eakesfarsudsNRNENe Re rr 
NVS ATG USKES StILA O; MUTA der > prel ör eve) ör rer asp ek a Byar eld) er SBA SKAR 
= islandiea.OJ MPEL: subsp: helvetied Os MUD I:s svs senses ans 
== WIKI UEGER NES B 38) VR GB ARD rdr ef ENG SR PRE SR SE RE RARE 
ET SUDSPE-SHO GTCU OT AO: RVLUDEA käre 6 öre ve see sl a opel Yle ej jak VON ET SNS RKA NAN 
SERUDURULO TGS) (DIEN) CE AS ÄG ae sveneds lågland sr ene 
EEPfaf fanan EINSGH). GRUN: ösa sets ad ae ee sind orersire ärsber stR 
2 FI STOKE SAR TA ES br fr rr a RR ES Reg Snr RE SS PS 


ET ÖT Sa OR SÖ SNS Ts fe SS AS | 
ERE SES SE SSA 


Glelotella Coma (ER) SODTZN & ecslee needs ee rd ale Se baler ale «NR — 
— Kitzingiana THWAITES Vv. planetophora FRICKE ............ — 
TE IV IR GA TOS GE RÅCKE, «65 08.556 sj prdr el a Dalens ki RSA & vi ek, ker er lean e - 
NEN SCA UH GT ILGUECE RUN Gr 610 5008 ör pejl sedel see el se Rå eiR AA — 
SM CHEG IENGNG- KU TZI boer ere a esoräle öre Aes RSra bre Bree a rn PER 1 
= (ENA M(OIR 0 GR ET IV rt va NA CAR ETEN ROR AKER EN BO Bra AEA RE er AR Ar ANS — 
NDS UTOSTOUTG Er ETUSTS CT 5 Sas örece, srövar seal ar bee a Ad sb ra Red — 
STIG er a GEEVELA GRUN Sv övr öere Sd. spe eg 6 ee ee Re KSNE VR Ne — 
Slephlandodiscus: astraea (ERR;) GRUNY 244 ses sme fas od sea RA — 
RNA VEU (ING KG RUN 0 versa bye Iengoe bd så 40 fb Nja HR ge DS = 
RKO TIEST (KORTLEK) | ELUS Dy Glove le boer ker SLsNksR (lake Del BE Jå MSN ee SA RAR — 
MK GIVET S CIIUCT (SAUUN Ges ses) kas fö sb pre rö rD eh sn BLA SYNA 60 Sr BNE a AVG RE a eRVE Le -— 
(COS CUTO ALS GIS LU GHUStIUST GRUNS Urs se eva shekel er le bene le oder kB se 1 


NN No N sk OR NO NN NN oo BB Ört 


| 
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Kåbdalis Gysinge 
TI STONE rare ISrae: 


Attheyg Zacharias Ju BRUNSEES:SEeeneee. '  ...' = 2 
Rhizosolemia ertensts Ela IL. SMITH Gosse ske ers sees as GKS -— 1 
= (ora ko RN MONA NO Do re DOE oa NL RR RAS DS KNEKT — 4 


B. Pennales. 


II OF Ta gi la riacete: 


Täbellarig 6turdlts I (BER) GRUNG a 60 (5 sales Nörs see esse tasks res 1 — 
==" fenestrata (LANGBYE) KUTZ, shoe sein es Bon vjskd el ale sad OTNeRea sele 3 3 
ENE TV inter Ne LA RUN oder es sor elek eslsPon si et sj Need slets ae ESS KSS 3 3 
== floceulosa (ROTE) IIKU TZ Nena atesie bys es denn sd ENATS era sie SNES 3 3 
Tetracy ClusilacuStrisS BRCAT ES Wöruss oder ess slets rasade ver sis rs Ske 3 3 
0 Vi el010 ALA ELIS TEE sera sterere Sal rer fel sked else ek ee RTR ERNST SR 1 — 
VS Er OS GR (EDET ÖJ ET US aa Sa mera ba le NT SRA SIRENEN 3 il 
STemarginatusk EER)ENNES MPR SE 2 
Dia Om arelo ng GtEuDE ÅA GARD Eee ee a esi suse ler sneke ess na fer ES SAS 1 3 
— hiemale (LYNGBYE) HEIBERG Vv. mesodon (EHR.) GRUN. ...... 1 2 
== (OMG ar EN BORY AS od öre eek een ses ln ks bkus erat jeg SÄ farr sa SA e sne es — 2 
MenidtonseirCularer AG ARD Hue a SS ser er SAS SN RES Sr USA SA SSrSS — 2 
= Vv. constricta. (RALFS) VAN HEURCK do sed Sater 8 dress — 2 
GER AEOTNETST OT, CUSYEIRU Te Nee Ceres ser ören ars jen ses SS AD sas sus He ses RR AR MR Ps 1 — 
= Vi linearis” FOEMBÖOR oo ss sss0ss bags SE esse 3 3 
ETaguUGrid, DEG pilateASUNIANIBERI EES ess sej esp orerar sola iris sis 2 2 
= HOT EVUSTI TALAT GR UNG Bone "to ser GIS res elen öl an ss SENS aa ESSENS Le SKATE 2 2 
== Vv. Unflatar (PANT FlUSTo orm seg sera tens see elle ks ksl os sen ss — 1 
— capitellata (GRUN.) BOYE PETERSEN v. Peterseni FOGED ...... = 2 
= CAP UCUNA "ID ESMAZS ls arens spstolele ispererld enn sine Sys) SR ek sr SN leds ke MASI = 3 
SS Vi INCSOLe ptan (INABEE GR UNS rera sot eken a ES il 2 
—"CONSTIUCEALIE IR Skene ers ual se snö) SR ket raka osa sjsan sl ere SLE RS IS SAST NES: 2 2 
= [0505 TTTCCG GLEN IDE Sens sger rean sate tsayankssta  SKSNES FET SRA 2 2 
Sr COMSUL UeTtST (ISTER) DG RUNS Sera oto sie sla erna rss TSE NER 1 2 
SS MATS OL O GUSKESEORS) GR UNG dera sits enas vas ARE ET EES — 2 
0 (0 0) OG Le RN UND Gr siat kun Dr ora Ono RT or ARD FER NE 2 2 
= HLEptOSTAUT OTUR SEOR SDS a a a EE SSE — 2 
ni OKT NA bdo Bl 2 3 0 RS SN SRA SA SARS STA ER RA rs RA ar STA RR Sr a 2 2 
TVn G OR OR (BRUNS SE BERTS 9) EES TA — 1 
= Vaucheriae" (KUTZI BOYSLPETERSEN 46 bön ss ss ER 2 2 
= (DIF ESCENS” RAT FS SAT borsta uran vs rs a RÄKNA 2 2 
ASTEnLOTEULAFf OTIIVOS GTTAS SÅR Terre sr arr RE SER 5 5 
YDRE ALAA CUST IVT Aeler sc ertay sne re Roe AS me er SR ENA TA — 2 
= VE AM USTiSSTIN OT (GRUNGE ST Ser sees seg ETEN 2 2 
=E Cr STALUTAA (AGS) IST Ti a sade eg ER RR SRA ENE i) = 
= MANA NM ETSTER Moses oss er ers ee SKAR es RSA alt EN 1 2 
== PF USUIEG NV EOS MEDED Ste Earsv sa sen ee Se RER AE RS — 2 
0 VE SUDCOTSIRUCER RÖRT NIT RN STENTEN 2 3 
SERAUNIpenNs KUTZ 6 665 ver ser R RS re 2 4 


Kåbdalis 
SYTT edTarTUIN PES: V. fLaguUdsLol0es GRUNI tess deke es balde de ses. — 
FENG HTO CA (AGE) KU Tree ST Eset Se, Dess Sayers sy rss 1 
OR EN 0 VVS MITT one bee ned ssp: Föreg Sh ke SfS ns KE Bus REGN ENS SAS 2 
ERT UN TTZS CD ELR AS ds esse areh aker skap kall Skala lane fer sous ere) Saed 2 
ESV (CIO SG (RKU ) a BIOS Te Ole, sa visa nyanser ses SR SUV SN — 
le EVE ÖRER IS ANUS bsr R er SR rk dn ske einer DS är SARA Re bensen ÖN 1 
nt fe (Ver GL OTNEG GT UK IE TG) GR UN retede rs eskadern re Neta so sked kolon ae AA sr EE 
PEDRO a PM UTE EL ERIB AUD) ones t adress rk AE Less ogelere de — 
IV. Eunotiaceae. 
Per oniatReriö audi BRUN & PERBGALLO kusrt dekis be svstsnens nee — 
SERA TO TO TRON PERGENUN AEG) TELUSTo07 ova rosta fe SobNsde forsk beter je sker andra arv ra 3 
===! NOA LAR REN SKA HALLS BI B/S ds der SNS RS SR nr RAR ENG Sorks, SEN FARTEN ASA 1 
SN SD UTLULGE ORT NY gorts oi arsle vinsten SPE shoe ere ee SRS 2 
SE (CEO GOTT TIER Boel ser KAS ek öser förens eten st ei He SF SN 6 lea BERN eken GLEN: ge 2 
= El60aNS: ÖSTRUPAT does lea 66 sk bye age Ben rie är ärad nys ENE fe (äss ever dre — 
2" 3 SÖT RI fa SA NON 2353 21 2) KRA Gl BS ARA NE rf NR NT AS 0 SR NER SA See 2 
GO GE (KOFARY BECOR UN SE 206 ne go Ar GIN ords pp art sun TE dr SNES rä STA BYS 2 
RE CTO SC CK RT. se er sa Red re R DANS Sö eld KE SYDVN sugen gel SER ora see eler 2 
FRESK OT TILUC GA SEG EIIUG 1516, SPEL Se ara lane, A8j GAPET ENr Le md re ens RAK eS 2 
FE GLACIS O(EREIR AE RABEN EL tee öle/e vi sven S5 ale forsar ö je En ke ess TLS ee NYA 2 
ER UTE GE LS SIE) CTR UN Gr över el örenade, Bean reno use care BLS el ET Ge Ae Ser 2 
EE SD arenard, (NABG:). OMRUNG oats sj elvjene bjesr bifarbis.s spe eid she ones 3 
SE monodon ESR..-Vv. mattor: (W. SMIPH) HUST: -scssss ges: ess 1 
af Did ENSE Wo OMITE = seas vie sel seen es ryker Ne ee 2 
—=2 JÖTOD HASAN AREN OLA 22575 BE TN RR ENAT IN RKS Oras BE NEN SSA AREA 2 
BEN pPectinal Sa KUEA) RABENEH. söt nee se rt 6 a aka sleon esse 1 
RAOT.. (KUTZ). RABEN 0: 60876: die.6 616 sys ere, se Hele, orda adsl oja 2 
Mä LO KA TISOT ES SA VISEDRDA suaesld sekel anden nrg, sk ATEN Ah e a) — 
EVO ST TGR GI US: vd ELR) ELIS Ta avis ro area, a” Re oas gt apel, ana Se 4 
FR TING CAN JAGA ESRUN. —t5 760.016. van ÖR oe Ky BD ö re HIN a GR ARE SRA SLAS ÖRTR NG 2 
BEEN V ND OL U DES ORUNS. vader erker ba as PT sr ae RR SR SARS ep NEN SNS 
NPT GET pLE -KÖTRBS 5 3 skr i0 sm ban sk ed Rd anNIE RS NR RRNEKER A 2 
RSS DT TS COR U Ner ge nere aren öl al etnene Braid oe RR a ONE pie ork hrng 1 
EEE AE TS CC OL, ID OX ET PETERSEN (6 ae 500 48 sjö [byerels sd 6 gj endis Rae re — 
BREES OT OTA EG) ”ELUSA 6 ee ecsss] BLA ALA Sk dÄPhERS LR SR TR ÄRE SKR FSS MAG 1 
STOD ISta, KALLES: Vv. diadenma (EHR) RALES oönegc ses» 66 ses 2 
SSE Vv fetraodon (BAR) HRALFS soc ste ses see vå se srekelere les ee ds 2 
REK Teplenirionalls OSTRUP. co se stole slese ei ve ber sier sin flere Na Ser Seeds — 
BENT enella (GRUN)ELUSTS TA «obe 6 me see a do di be sne Aer RR Ken EINE 2 
BK öen ers: (IK UTA) TO. MULLPER, 65» 3 spec 8 8:03 6 sis sinne sees EA IE il 
V. Achnanthaceae. 
(0-6 OTLETSA GU TMULIVIEL GE AN TD sre or ar s 9 ash stR eMar sd LEKA AM Vs By AL FASA Fe SR BL il 
DIG GEN ULLAT SER G susade lelek elr lera skev e kel 0 Ske a Ean ens fa usla FE Dar a 1ETELE € 1 


ae 
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Botaniska Notiser 1952. 
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Cocconets.scutellum EHRB. V. parva GRUN: = de sd:s oe sa ee rens 
= HJUUDLETESTSA FNUS TA oe lo le ke äte) a ös el rsko ars Söjaren takel el IN so Me N eek sees NISKEN 
AchnanthesiBiasoletianan KörZ)ERUNSEIESEEEESIEeEo Eee 
— Ubrevipest AGARDE 0: ros säs slet esse slelske keane el eloke ckells assets an Nk RENA 
== (CalC ATT CT NE SN voi ekor stereo kt Ask) shakes steel sljer RSA ENAT SN SAKENS N SENS ANDE 
== Clevet, GRUN: ense, Skelele sele ellers else Sedel iaf es R es RENT ER SS 
<ETdepressa (CERVI) TS HVvSTAOESERoeESRee ee 
= did Umar ElUST: «66 ekolslere kel fekat svaga skole a er per ges est NRA ANTAGNA 
=="0 LG UA GRUNGE feg orsa de alone sl äsnage sisl ssNIs verser sno AR sea es le sele GAS ASA SS 
SV Tieter ov alv ata KKRAS SKIs oso a rades ee see ENAS ESSIN 
= flexelld NN (KUTZ) IB RUNS SS See ones 5 ere sytt elehe rs el Ner EES 
= = Vv: alpestrist BRUN sc sdörgsle eo önsrrne seg 26 ST SB SIEr ELSIE Ko shes 
= GF UCWIIIG) AUSTER ere see dSsDATS ere ste one vera) sie STENS le eler le penkal se öskalejake 
== TUUTUG ATUC ANG RUNS ordens) Slo ver sie de lsjlog al basuetsy sl rr ena gl sne os de MSS SS EKS SSE 
== ATCE TALAT REBBAN bs öner ns ser eo sv ass Sraeg fra Ra Ve ss DSS Nee 
SEEN VI EU UUG AS CITES NA Se ere Se Hail fertener sr ee sh ss RAT KSR ST 
TV TO SUF ALAT ELUS ToSAT Es lets seg sken rd fe Par off Ess Sri AS KSK 
== [APP OIUCA > FLUSTY de ker ssd sea ed aloe en jan SNS NSL eo JA sin SAS 
= Yater OStr ata vELUS DN as bbjsdtsfirens ere lsNeere sens sor NON es ass VON 
== Le VANA T FLUSTö eos Selene gren SANS Bree SN NG ee is ER oss 
== linearts (WE SMITH) CGRUN, ss ss sco skede ss fee Se ene Nie bee nee 
SE V3 Dp US ULIG-GR UNS öl els bunpe sheer lead se hissen erste kanel Na ae Rs 
= MAL GURACUL DA GRUN GT 6 olsen sva sjalen ene sier ste ef bedja Ses neder S 
= DUTTULUSS TIVA KU PTS ra BD lasa, an sep åf avarter kens eraplänla ers pr ela, sossar bt sate Lara fia 
== EV: CE UPTOCE PROIG ORUNS sele mesar ef öres ar neg el Sei te sa RES 
= 10.0 1U GU S(G RE Go) PLUS DEN SEE cis a SES area RA SSE SE 
—FPieregall BRUNSCEELERIBI oi ae as Sköf er stuss fr oe NS SER 
== SAX OMMCA TKKRASSKIET siorse Mondo jelfer ts lb Da br ssad ei ria ers Vs os ee NSL FARA 
— SUCR ANAL; FLUSTIER Gl ars so sikte ser EE EO RA 


MILS Niatvalenunilatererare: 
Mastogloia Smithii THWAITES Vv. amphicephala GRUN. 
AT DIIUUPIE UTG: PeU UCI GT IR ÖT TN Stersesr ste ere rg EES TERES RE 
Frustulia rhomboidea (EHR.) DE TONI 
FE TV UID LUUP Le OT Ae ST GRUNGE see re SR AE 
— — V. saxonica (RABH.) DE TONI 
— —— (0. capitata AA. MAYER 
— — — fo. undulata HuSsT. 
— Weinholdi HuSsT. . 
= VUlG Ar TST RI WATTE SE ofefersksr ses e rad ste AE EA ER LINE 
Caloneis alpestris (GRUN.) CLEVE 
— amphisbaena (BORY) CLEVE 
= ACHLUM I (BRUN) EMERES CHER öre 
= Vi; lancettuld U(STEULZ)HUST: 
—- sSilicula (EHR.) CLEVE . 
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Neidium affine (EHR.) CLEVE v. amphirhynchus (EHR.) CLEVE .. 1 1 
fana LV SNÖ RNO te ED SA (GREG) CEB NE:s HSN shsksle eps Rn ense sr EN 2 2 
Kd GCOT HUT JERTS R UNS ören koiteseatnn florens kar tet osa SSA NS eta hek ö felen — il 
Er ÖLSUlCG LUTA (EA GERSTEDT) CLEVE oonehas ss ts eds 2 2 
a dr 0:00 (ERS) GEES Sd Asks en SI Asse Nea söner sens NANA 1 1 
a EEC O CK TIA BI EIRIS Sort SRA fra d spatt Ear IS Ges da il 2 
fm (UT GL TSG (ISTER Sjö, CO ENE Ges Re a ks leg re N KS NEN ye ror ANNE 2 2 
EVE GT Dp fu OO Up LUNSE (ISIRS) I VÄNS ELE UR GRE store er -- 1 
VER OT UD UUO LONA FOTAR 0 retorikens rad sie SME ROT BE Ne Net F er ad soda SR 2 2 
EK Or DELNONS TR ELCHETET. ös aforeste T Te Nr res SKEN en sve ter a DES Z 2 
TD EO AE CERT (VVS NEUDET) (7 GER VE are) AS rörelse peta SKR Är SN 2 2 
NERO TEL SIA [OGAOGERSIS! CIN Eder ene stegdks gate SVEN oa NE nee er Ala — 2 
a (GE VEN CIS SUP LUCA: OSTRUP, 070 spö, LAN Ales ksteens eye) Sea — 2 
DEplogets: ell Picea KOTA) (CEEVE" sosse Re BE osdR Er ngr bank 1 2 
Er IKON (FER ERT VE ed ar Sister ra od tes Se FA ve le 2 2 
= MM GRCNO(BRON) SEBENE 20 std Sole So kar ass NEN = 2 
RIE PES PE RS EON AG Seder SS olet dra sed ne le Vo 8 ra De NASA vn teg NA Era il = 
OCT GLAS BREES) FEPENIE a sl 0 as Ede v eks js LSS SP RNE IAEA & 1 2 
OD ATS (IA TITS BAN SCIIEES VÄST Cole a Gara les Ne fö fe Rn ge Sr RR RN Nn — 2 
mV ODLONG eld MIUNAE GJ FCOBVE cous blöts as RP re reder 1 
OENIGA [SCHUM) I GLEV EG Se sier else es ller RA Pers AASE — 2 
SS UTROTIELS KA CUT AE RNVER SMIDE tj ola ce ar blog ör öar nas a ad R As sat RN eg 1 il 
EE GCD SSE ELR SN des er MEnerske NGN EAS a ere SAS ER Je Ne NE oe GS ARA SNES se Ne 3 3 
a NL ÖSKO TU CLUS DRA BH Aries löne a ae ers sal Fats äs rd TE As ner öre rers 2 2 
NSI RNE BRUN ES PER EG essens severe öre sng de se pd dre = 2 
VER (TO CGT VSK (EÖIRBIV GRUN: 6 sv dasteö 0 hesusien Sva else ak rel se ue — 1 
am FIRE T GO CET AMRIREC KE MA fr pd ösa ra, rate ygg glas PN os Vr SM SUN SA ERE SAS ereNa 1 — 
ACO UT EIU IEEE Sorer 5 del Pal skl s (R p aac arel SRA Rd jr BA SfE AN en Asa SBL 2 1 
POL ULONGRUNA sova Sch expel (er esiese, SS RID SNS aers ra RSA dne ff Hera ola — 2 
NVS DT O (ILLUSION Gia bort Te se audi ö fee al SN se BR pejla dag HSE a Haarde år 1 — 
END RO ERICENTeRO UL RRB oc 5 ester ee. sele ers RN NE STUK RNA 2 3 
ST GL VER (TRUE NGM else re, area dej örener Forss ay eri ENDL SN SURF EKS löna NÅeT SIAT STASIS (0 1 3 
ARV LC RS 7 BANDET fe Basa fe sade NEG, ser dr öde DANS FoP sier Ear Brr RON FR — 2 
VÄRM O GOTUETS TEXTS ANC OT AN) GRENEN 00 dns 8 Bee ARTEN 4 4 
ESS GC CO LATA LÄR NEANNIER. Va4ere os git äs SE a se) sy Rake a sl AR AR 3 3 
SET UGL SA (DREB GIB NES ev dress sar Fda DAIRE RTR NR RE — 1 
EN DO Ch USF N(BREB) ILUSTA 3 sc cc er ser se dr RR Er Ar NR 3 3 
RET ERROR UNS ELLOS 0 068 fer So KD LES DE AIR BI AR NB — 1 
ROMER SIS (GRUND or GEBVIE gle anr ss oe es a sla FR bre va ondfäna ellen spe 1 2 
GUL Sigma alten uat uar (IRKOTA)E RABE moa ord ses ds a — 2 
SER EL EE (GURU NGE GS VEN ov dra este sd Bye Ära er E LS ande RJ EA 2 3 
NG NGAN OT EG GO ELR ste ge nd sdraj en öePSY Use Mört o ha N a a fas ära FN A hsa få es — 1 
KG DO TG (CTS VER tr eken uns för as sunt rer SKOG gr Faler day ej YSARNE RR ee ee — 1 
BKO GUL Dre BETS To seger ite ole hade jas joner af ej si br D ekar e eds a er Bj a el sar e a == 2 
BERGO (CGI ARSE SY sa ke save rs os (Sp Ner a Alpes TR LANE RANE RNE a ERA BS 2 2 
—= VG LEUNMIIRTER 5 B30 IGN booster SR RAL ESA Ds SÖKER SE RE TSAR SES AR 3 3 
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Navicula Dec orgus (GIRUNS skola sieke len ie ei skål ale deres löne] eye r sj Ske soils 
DEREK KUenSIST PETERSEN sötaste ola skste esset ers lekens sk sheets 
CUT! FER B Söske sla öse. teol ae le Lätogsks er tejla a folts pö SLS NA Ls RS Ne Rs kas ko Hos A SENS 
= Vi ANG USTA GRUNG oa ere 08 re erale ole Sk ehsde kad sea sal 
ELUCIO- (TITS) AS UTSE rer erelssaruelens neka masy ene ge SU EAS SNS ER 
CLEDTEN TEST CR UNG Soo ds Usb svg ab benku sier SNR one sker REN k sg pra SRS SSÄSNS 
COCCONEN OBEST ERE GÖR Y eostordr scen able se ole ere eler ke es Sr FANS ass 
COSUIALA: GR UN röse rsl aloe one Jäs veresiö jer SA Ne a see SN SSSK) ls 
(Ba KISA NEN VMA er STENS ING ANG I III UNGE SOTD 
== VI IEC TIN C GLAS ER UN oro rebekers litte vat sne ss Slas steget NL 


dice phear (ISERS) PVE SMET Bun 06. tess rens slsnsn siten SAS BAN 
=== "V3 Undulata ÖOSTRUP. sol bss susse orelevant NR 
GTSTUIICE GA FEELU SK esse seen g Ner Sj Hase sr as) ANS MEn sf NU sg a RS NSRSTSENS 


exigua (GREG.) O. MULLER 


falaisiensis GRUN. Vv. lanceola GRUN. 
festiva KRASSKE 


GASUE UIMLV IS ELRB Soo oslo rn fäxer spa isl skara bus Man se Sve snel feg Nta 


graciloides A. MAYER 


Gi SUNGENSTST I OVI ISP CCT oa esse slogs ars satans elek sins See 


halophila (GRUN.) CLEVE 
hungarica GRUN. Vv. capitata (EHRB.) CLEVE 
Hustedtii KRASSKE 
Jentzschii GRUN. 

Järnefeldti HuUST. 
lacustris GREGORY 


Levanderi HUST. . 
laterostrata HUST. 
latens KRASSKE 
menisculus SCHUM. . 
— Vv. obtusa HUST. . 
minima GRUN. 
minuscula GRUN. var. alpestris HuUsT. 
mutica KUTZ 
— Vv. Cohnii (HILSE) GRUN. 
= VI graceilis” HUST: 
placentula (EHR.) GRUN. 


protracta GRUN. 
— Vi Ccapitatar ELUST. 


= VI Peclangularis! GREG. 
radiosa KUTZ. 


JOrCG CILUSTSUTT: Seele sla Sivar je KSS a  EjalerA sne ke BrR IE SEEN AN Apes 


Lance OlaLa SA GARDE) KUTZT ov scr ls sense svea big seal 
Pperegrina WEXIR) FKÖOTASVAns Ortens CHLlUSES GH UM JRs 
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Navicula Rotaeana (RABH.) GRUN. 
— rotundata HUST. 
== AKEL AL OKI BTG HSN RN SSA a Sa JA Åse og nr RS SRA KG SN 
— scutelloides W. SMITH 
SCH GU) OTANUESTANN SS FOS MILE Hö ers rön st SA Asse ere er rel ske sr RSS 
NL GdtoSa) KURAFV St erre das (BREB)E GRUNGE resas atsdstr sa see 
ES CRUEL ID EUR CE UN Sond ste fara ön ERA HS Nee sa ae ss Era ed ene RN So 
— — V. intermedia 


SLOG UR GIL: GURU Nos sr jer ay or a TA Asea a BORA Spa tene Si ftir 
SM OMS STIR GL GIB VESKE 6 kr abort ki ÖR san SN le BA rs A bl SR 
RS ORO TUE GL USEL US Te eran bete os serSes ATT ag N SV SeRE SNS assets ENS e fe 
ERROR EN O TEE SPITUS Pass 5650 eg SS NESSER SL ar Sen ne SDS 
FAN TOROPLEEGUOY SSPER orsa ce Ho sia sena ACK pr INSE 
— tridentula KRASSKEE . 
= NEOEI EC CHS TSK CIERNVER f5/oratskatd ere sk ENS ser se Boshels seende AN 
a (EL (TE IA a is 2) le Ed 3 än NRA RR SKR cn REST BRANN RNE 
EESDURLOS TI TATE SJICRA SSK EH: arrikeboge bee) Rs FER ASN ek er KVD RN NaN 
— Dventralis KRASSKE 
SOT EU MIKE fasr öre tehst star RET SOK re re NS UGN pe eos a Sås 
SD HD TI DIOR Ne sekel) SM edeka anala er a NERE SSK sr rA Tele an er le) Se Rare 
RP ERIKGLORLA OCEOSP ILO CTLOLBREB te rvggka sveper sisters BR see sj Crase de SOON sk 
EJ THONG KA kk lin) (3 På DNA orre AEA STAN NESS KS KARE RAN rage fs RR Ra SERA ES 
KO ORC OTI SRS TTR Dyer Ser sg S Tis ST SLR SN SAS sa ehe Ar ANG äp5 SNS MENS ET HBA er ellers 
— Braunii (GRUN.) CLEVE v. amphicephala (A. MAYER) HUST. .. 
FO RCDECO STATEN GEIR E VENG: 21 ene Sera sele ale es Berea RN STRING RED 
Fr MOD ER CIHSUNVEPSMEPER ar eföleferd oi al bkevenerpere var Dien ehe ed Brand le år 
Edivergentisstaro MGRUND), CLEVE co ste susse eten rneteldpre og ses 
GC NLUESI AD ONES) I CITE VI (6 elr cn sr värd olsr one MdLst Ae BYN Sa 
EEG UDD GEES EDR St REV för br sr NS Ng en NA röj ekar SNES Sooner SYM g5T BA NAR SRA SS 
LÖN SUV HR UOA AA: NAV BR ögerateket sis enar sån eld äss ers 
RÖ LO DICEPS MERIIGA «5 rwrsuni ens ake brer epsa ej ölen RE ATEN NLOCAIN or RR Af aa 
FENG EGEULEILO GRE Ga ra sy eke [ale Be Sd «6 er OÄENe AN Al BE EAA ANT 08 
= MEOOTUDLET GR (SN TZ) GIS IE a fesdsl a les sensor ve Fire AN Te ejas NN SEN EA 
FA IANA SES KAS Uh Bal DINA DITTSEN 23 Dä be ENE EEE ES TR ES SA AE AR RSA Sr 
LIL ET TED EGR NN a SIVÄLI ER för ös öeene plen sf Anser Aer NE ET BEN NS Nad ie ge ARSA BI vKe JA 
NS REN OG CI EJESV Eino sorger Elsie Lok SED Egnor (er Ed erörläne kän ee) gar Ela NNK AE hele 
==Nirregeriana KRASSKE emend.sFÖOGBED mes sosse ds see arg enes 
FER CT GR UR NER skars ene dubbökere sidas eSATA SN SNRA ISA NAN 
= LG EDAEN IR 115 954 GR RASA SR RER RE REA EEE (Rn OR TR AA RR 
EE GLO TRA MD Sä öden Te OK SIKA PSA SLE RT af ENARE EN PPK NS ESP ANS 6 BETS YR 
NTE SOLE PEMA ERIRB YI SWISS METE orsa os ses uenekerie SKEDAR ej a aa ejlaa er 
BES Nero Stan On P:ERB) GEBVE: födelse slide re sve lars le a ehe sa 
SKE GD SS O TUE (KO TZ) BLUS Ts orter sees NS are skr NN BEE BANTA 
NO DIS KS ELIS SIV Sot edet Ser sier Höhe NEN e bus) re, Hj EKEN AKA SU BIR) Fre ob salar A 
EE GLOS GRE se dns rean (RA REN MAD TT Se Vr DARE 
SEPpolyonca (BREB.) ÖMMULEER 55 564652 ala sana beeje 6 6 bla sr ee 
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Piunulane rs emrerueiatarE RARE 
SStömatopRora GRUNSEYSE 
=ETSUD CAP UGTA GRE Go oa od eleksreer eko lckolor ers eR sier ts sie 
EV ilsSeanan(JAÄNISCH) KOM MUEDERASNOSEArT 
= TSUubSOlaris (GRUND ETEVEIISESESRSSSteeen 
= (UTA MAA RE GR ee brer seb skars sersr er sucj ken sue eller sär rse 
EP irrdis EE (UNITZS GER) SEE RB a Sr SENSE 
Amp luUpr ord FörRäta rBASTEY EEE 
AmpRorarovaltsEKUTZIEERSAS EEE 


SV [Dry CO (EREIR AN OEM Br ae sekel srti sie sr eler slere 


EMG) NGM TET AN SU UI WARE Hero at oso ts OLD ÖS DEDE 
SVIS UTA RI NE bl LANG so RANE ERE PS ET SFR AD BAS 


CyMmbela kaj /unSERUTZAS SES 
F-NdöbpiicephalaENAREBRI EERO 
== TaSper an ERERBYA CHEN oense el ses sr safir sken: 
== Ce salt. (RABE) CGRUNS + ös o cc srerensörksuerelerskors)s elsr ens 
=="Cistula” (ITEMP) UGRUNI 3 äs 5005 ereke nn senda 


== CUS PLAGG IKUT Za bulopre een skessnej snaran spar fbr al eken SUe ssp Nesel Sken 


= ERT eTUD CF UUSI Arter sel ns er Ssd ASS SENS SSE 
=""graculus: (RABE CBE VE ae stress areas sr NN 
Se 0rdie OR GREGORY)E GRUNT TEE SEE 
— = MelD ELUCO-TTU TAS Groton else ske re er arsa Saänsr sj 
— heteropleura EHBR. var. minor CLEVE ......«s 
== UL DUGA C GR UNI sko ses SoskE, SUS Seg ink snig er spe SN bs ena 
7 ULCEPIAT OR UNS ocretrekelrel der ers kos kare ys es REA AA 
— lanceolata (EHRB.) VAN HEURCK 
— leptoceros (EHRB.) GRUN. 
— microcephala GRUN. 
SE NN BOND EIS KS] i MOS Ba rn OD lo an Ses bsG 
INR OVIGUNf OTMUSA AUERSWALDI delse std a se 
= HINDRET [KARL LYUNE oe inga yoTRS RS IGT NÖT NT 
00 BUS ANG REG ORY Mor kelig Ness ke beg VE Vas ENA 
= DT OLM MEN GI ON DYR oro or Add gr DF Ena Bas Ög a 
— prostrata (BERKELY) CLEVE 
SE SUIT (ECE ÖRE GO RV ra Se Sa ee RAS Se 
— tumida (BRÉB.) VAN HEURCK 
— turgida (GREGORY) CLEVE 
— Dventricosa KUTz. 


Didymosphenia geminata (LYNGBYE) M. SCHMIDT 
Gomphonema acuminatum EHRB. 
SE VI BrED IS SON (KURSK EDENE 
SS — vVviicoronata (EHRB) WW. SMITH 
= Vv. frigonocephala (KUTZ) RABE: 
— angustatum (KÖTZ.) RABH. 
SE Vv: linearis HUST. 
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GOGUp ILO TIO GU GUT ER BYRD Arran el sker NN röge arr ss ars 1 =: 
dte SA VR GU TIS LETEDVA NELLE UR OK beks adress Malee lsr ss rens ks fra ss 2 = 
EO TISUELELILDG TITS saft AR sr Rs VS NGE ser TSAR ee he 3 3 
a GE GUCKA EE TAR or VAS Ean Re SNS Seg SN yr SITE NL ANNA NE SA Ske Ae 1 == 
sa vNlanceolatar (RUTZ) CLEVENSK sa dn ög aren NES 1 — 
fe R SRUET LC GG IAI TZ SE SS ET NAS ENS SETS SARA 2 2 
ANOR COLE FÖRSE 25 ske aren Schleiden SÅRA NS nit ad a stR 2 2 
ra KOTIONCE DN SPEER RB ASA Ta sa dia ske fe ie Söke VS a beast RENA DN, Sin ARE il 2 
AN: LO TE TG (SS GIL UMAR CT EVE a RN SE Faner Lasse si se ker bar ks ill — 
AE fO5-SUCCICA GRUNT G seder avse ftnpareter se rek PES Ae åt TE 2 
i RVER SHO GlAVOTORGRUNS LO TOr Ad CSE USTI SA — 1 
ESO (RUE OTGLES TI US Boer ar ss SSA KD ska re a LET nose j ARA ST SER ANS) är derän öra sås, a — 3 
DUE DULGTR: KUR! Nobolnsla see KRA AST NLA SSP A rs O ERS 2 3 
a SVEK UL CT.O PUST (JESU) GRE VIS os soffa Me rel Se rien es — 1 
Sd SUO [LET FÖRR BIN AN oro 0/0te. dis frfer setet ENARE sa ngistföar releases LA DE 1 ij! 
NS LLA I (OJ E DAN rel ÖV BILD DIR esta? Si. ol SES OS, ESS SR 1 — 


WISE EpelE biemmotrareresare: 


PETE TC ULGREE I UTSAIKANANNA AK, pen bete kyr fors syskel arta AR, Soria — 1 
SE ILCO SSU OMINABGENLDISEIUS ENS de drar sktlilerors te ena asså — 2 
FE DUCHR ETT (SÖT EKA KUNA Aja ar R ek ll skal öde bar ere rens AN el sy bords ar Ef erana Le — il 
= (LU OTO (IS TIRS) I IIS EZ: SIS0 rov öre del sh ol br eneke förfader ses a jla). «på NAR Le Hg lö SAMT Ert 1 il 
EVA 005 e OM € DH 1 BT i ABA AN SSR SEAN RN SARS Set Tar RSS ONA — 2 
SH VAND Or Ce LISA (KFOR) > GHUNAS 1. ser elelr störajerlel sy db er ej ee sallejraka sar stag il 1 
SVE SALOTUCAN(K UTA) GRUNG da. dretekejs oi Plelare fr er soker bärs nns hr 2 — 
Jultopalodiargibb et ERRY OMMULLER. 5 ös spjes ostar s ofeje sees ste dens 2 1 
Häntzselia amphioxgs (ESR) GRUNI 5... 6 see ess sg årere ss redeje. dh il 2 
= UNS TOLO OIRUNS vteserate lea ej oripen ole een fö e ee PR ars sla Aha Bägge ler «SSV 1 il 
VID GR (TIANTZSCEIGRUNS ova ttesede a sele sen eddveke frö ersnse ere 2 2 
INEPZS CIO GCKEJUGETSE NVS SMET ED IN:st00e kur arr Ke LAGGA DA SST a Re — 3 
RA CUT AREAN DL SCOTIA er brr den neder e bd Edane Ser Sn ber ig NEAR a VLT A 3 3 
KO DAL OLAS GUNS das föder SYN ee ANT VIN dinar DT sie ART TSAR NA Aer -— 2 
KAR GUSTA MA VS SMERH) 5 GRUN or! 0 Ae details ork le rise fred hd del ekv sr Se — 2 
ST ST ERAN FESC fö 0 gerdbelere aret see 0 fee ee ST sne Mt BREVET SA aja - 1 
EKG OAU SR ATS EIS ST ö006 (ller sele BI DNR 0 pl ene ee e rö g R Sjö ITA a SV IR ON ARA SÅN SKR jo — 1 
ATS SUN ARE (KOTA) RUN 5 själar free gle sjöss 6 bra fee syd era Ne HIA — 3 
ES ITS TIL NTITUS AS DA SoS Ser de hol NINA DISA er SF BL AByrE KUA SS STEKS NS Aso kors NN 1 — 
AE per pusta NIEKABINI BRUNS sjöss varse oosgk bena es une sundet ie na 1 -— 
SKOL UCNIS KLANT BS0E Kö döende sönd «Tid aAa delse EN AG ALA Ber 3 3 
=== GENOA FAS SAG Na OLE BGN EB dor ON ANA Sf Eg ET ESR SD — 1 
TO RO KALA KRASSKIE 4 dotirabielv De de HD elek sh Dare ONA Area — 2 
= ÄGER RARRNO RK OG Ile BI ST So RA AN ASA DR a LE SLR 2 = 
== nHäcrocephala GRUN: oc. = Vas g se slbalse dee ke hd GR KRA RAR — 2 
ERE ER e ESA VVS MAJEIEL a, avta bs a elr SL eA FIER (eV DTD re Ale RANN DA er RE 1 1 
SI PEK OR UTA GRUNE 603 sara od es fålla tree je jeep fe 6 pe SE a AR la VREDE TA = 2 
plana va jennica MUST: fö. ornata RIWIKOEBE f7: 20750 sade bes — 1 

2 


SD GEA (KOTA INVARSIMIE RER ES Re delle ser eek se sd ENSE a a el SVA — 
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Nitzsehtasrecta HANTZSCH sed sla se sole eler Srolej nere ere sees SST EEE EN il 2 
== TOMMA TURUN: siese are sus Nya sjis le ein ergo er sis) a eej oe Siegel slet ske er Sen Va STEEN — 2 
= Ssigmorded (IEEHR) Wi SMIDE o0ö: des sele ee ee de press AEKTEN — 1 
== SLOGHOFUDV INADIL (effe ae siste e shelera are aret ös RNE EN a RAS rie SST SL Ret VE AES — 1 
EE NUV ITRI BJ Are ör SséN SN ST SIGN KRÖKTA HIT Ir DNÄ — 1 
— tryblionella HANTZSCH Vv. victoriae GRUN. ....ss.ssressserrerre = 2 


TX STU TORA ee ae: 


Cymatopleura solea (BREB.) W.: SMITH :..sss-ssssesr so 5 dee sars — 
Stenopterobia wntetinedid LEWIS. + cvol necesse «rioden sd sees 3 
Nf ÖRE STD GGUTATIRTGKERS forsk ede Sj shoes elsreke pen sasse RSS TESS NS -— 
SSA RIKA EKA BONG RIKS KE SD VA orre REG DG Dig SST GOES LOL ON INTO 2 
=" biseriata, BREBI Vv. birons (ER) FlUSTI + ns: smnss ske — 
LCC Apr OMUY BRED asked sats okssr ost bs ses segel es sins SNS SNS Sas RS — 
STU eli CGUSSTR GT IENWIS ine tners ske sär SRS sRs Flora i ssre sf a es SE SS EES 2 
SET G1C 0 AST IEDERS ene gör ejer sale lei 6 sal skolk srel vil wre Hee hejs tas) 0) Hela Nelo ke fo ef SS 1 
== rd is (WEEKS METED "GRUNG 05 stersysrer siorse lrg ssh as re SARS se — 
== (LIE GO EUST NYE ESMETET SC Uodsefarsl elleia ls Ner kel Ts sken Si sider is fo RS SFSR SLS SNS NE 3 
— — Vv. constricta (EHR.) GRUN. 2 
— Moelleriana GRUN. — 
===" DUO STEOUGSELUS TA stainless sjuder fans Mare) «rena herrer ora Re NE SN aKSen AS Reel — 
== (0 VOLESY BSREB SOS ake dana leo baken ere nota e rs SNEN ed SR SNS ere ss gort Ssd ee Sr SÖS 

= 500 0100, KUR Z ister arb Safe Sleke rer 4 ret dl sa ffa ara SA EES SS AA SARA ENS RR 1 
= VA PUUOLGS WW ST SMÄTTTA oedstadens bis äl sralne rele sr Ser sk Koll N Se SSL 
== T0 DUSTO: SFI RIS dör örer ör ne ss Sn rysk skans Crop da SYNT ENL sk RA ESR MR ERE 2 
= Vv. splendidan(ERR.) VÄN HEURCE fo. punetatarflusnis io il 
= ENT AT (RE Garn elelr trea heden ls ÅS Sysktst ler seger sr ae ARA AE AN VAA — 
Sue SVAL D OS GRASES CTINIED ER sa bets r sne ks ers stores ENS RER ESS — 
— turgida W. SMITH 


JEN Era ÖREN | N Wm WW Wm NN HH ms N WO 
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The real signification of pollen diagrams. 


By FCLKE FAGERLIND. 
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Introduction. 


Pollen diagrams have often been utilized in studies of the history 
of vegetation and climate. In this matter scientists have followed 
different methods. Some of them, in drawing conclusions from the 
diagrams obtained, have been cautious; others have been extremely 
optimistic. I think that the present paper shows that the former method 
is to be recommended. I consider that the moderation displayed by, 
for instance, MALMSTRÖM in his works is worthy of imitation. 

The following quotation (here translated into English !) is from 
FEGRI (1947): »When the first percentage pollen analyses were pub- 
lished in 1905, WITTE wrote in his comments on the percentages: ”To 
draw any conclusions from these is naturally very difficult. In view 


1 Translator: Miss K. PAIN, Lidingö. 
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of the many conclusions subsequently drawn from the pollen percent- 
ages, WITTE's words may seem rather amusing to us, but there is no 
doubt that he is right: To draw reasonable conclusions from a pollen 
diagram is by no means so simple as many people pretend, and the 
further one comes from the heart of the North European forest region, 
the more difficult does it: become. The reasonable working out of a 
pollen diagram requires not only a good grounding in statistics but 
still more in botany as well as geology, meteorology, archaeology, etc. 
But the primary need is for common sense and that, unfortunately, 
appears to be a rare commodity»>. 


FEGRI is not the only one, however, to have realized the difficulties. 
Remarks to the same effect although less incisively expressed have 
been made both before and since (cf., for instance, HESSELMAN 1916, 
1919, MALMSTRÖM 1923, FAGERLIND 1949, FEGRI & IVERSEN 1950). 


In the case of scientific problems requiring quantitative analysis, 
it is necessary to take into consideration the size of the range of varia- 
tion which is represented by each given quantity. It is not sufficient 
merely to take into consideration the variation conditioned by the 
material. One must also know the variations that are a consequence of 
the comparative suitability or unsuitability for the purpose of the >»in- 
strument» used and of the registration method. If pollen diagrams are 
the instruments employed in researches on vegetation and climate, the 
real signification of the different percentage figures in the diagrams 
must be realized; one must find out under what circumstances these 
really illustrate the true ratios and under what circumstances they 
exhibit deviation. It is absolutely unwarrantable simply to accept the 
fluctuations of the curves as proof that the vegetation ratios fluctuated 
in a similar manner. 


The sources of error which are generally operative (though to a 
varying extent in different cases) in connection with studies on vege- 
tation and climate on a pollen-analytical basis have been touched upon 
by several authors but usually more or less cursorily. L. VON POST, who 
has made the greatest contributions to the science of pollen analysis, 
appears to have lacked any particular interest in the sources of error 
(cf., however, Geol. För. i Stockholm Förh., 69, 1947). The first more 
definite statements about the occurrence of sources of error that could 
render the diagrams extremely misleading, were made by HESSELMAN, 
as far as I am aware. The first more comprehensive analysis — the 
sources of error in connection with statistical treatment of the material 
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were not included, however — was published by MALMSTRÖM (1923). 
The latest survey is given in F<EGRI & IVERSEN's new Text-book. 

Interest in the sources of error appears to have been greater in the 
»childhood> of pollen analysis than it is today. FEGRI & IVERSEN, 
who are by no means blind to this question and its significance, evidently 
consider that this interest during the »childhood» period was exag- 
gerated. They write: »During the first decade of pollen analysis these 
errors were much discussed, more, however, on the basis of theoretical 
considerations of what could happen than on the basis of actual know- 
ledge of what does happen.» 

FEGRI & IVERSEN'S above-cited remark may be true in some cases. 
The rest of the sources of error are such that they have a disturbing 
effect on the results with absolute necessity. Thus it is not a case of 
factors that might possibly be thought to exert some influence, but of 
truly important matters. 

As a result of the sources of error the pollen diagram values often 
require adjustment before they can be accepted as a basis for reason- 
able conclusions. By means of formulae and diagrammatic illustrations 
I shall endeavour in the following, on the one hand, to show how the 
adjustment should be made and, on the other, to indicate the condi- 
tions that must be fulfilled in order to make it possible at all to base 
conclusions on the pollen diagrams. Most of the terms introduced and 
the symbols used will be found in Chapter 1. 


I. Brief survey of the sources of error. Some definitions 
and symbols. 


i 
Pollen diagrams can naturally be misleading owing to failure in 
correctly distinguishing the kinds of pollen occurring in the substratum 
mass. This source of error is not discussed in the following. 


2 
The term »PD-area» is used by me to define the area comprising 
plant specimens which have delivered pollen up to the point where the 
pollen analysis mass was collected. 
If a certain plant species covers U surface units in the »PD-area»> 
and each such unit produces Pr pollen grains of the said species, the 
mass of pollen grains of the said species produced in the »PD-area» 
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will be UPr. De9/o of this pollen mass is assigned to the point where 
the pollen analysis sample was taken. The »sample point» conse- 
quently accommodated temporarily UPrDe/100 grains of pollen of the 
species in question. 

The factors symbolized above by means of Pr and De?9/o may suit- 
ably be called the »production> and the »delivery factors» respectively. 
Their product indicates the ratio between the number of pollen grains 
temporarily present in the substratum of the »sample point» and the 
number of producing surface units. This product may suitably be 
termed the »primary product factor»; it is expressed as F,. 

The »sample point» thus contained temporarily UF, pollen grains. 
Co09/9 of this pollen mass is conserved until the very moment when the 
sample was taken. Thus the sample contains UF,Co/100 pollen grains 
on this occasion. Ma?/o of this pollen mass is found when the sample 
mass is analyzed. Thus the amount of pollen found is symbolized by 
the product UP,CoMa/10000. Co?/o and Ma?/o may suitably be termed 
the »conservation» and »manipulation factors» respectively. 

The statement with regard to the number of pollen grains found is, 
however, correct only on the assumption that all the pollen grains 
have sunk equally deep in the sample mass after having »landed>. If 
the grains sink to different depths the figures are upset. (FEGRI & IVER- 
SEN state that MALMSTRÖM's experiments show that the differences in 
sedimentation ability must be insignificant. The time factor must not 
be ignored, however. MALMSTRÖM's preliminary experiments by no 
means embraced periods of time which can be compared with those 
during which pollen grain displacements in the natural substrata are 
theoretically conceivable.) The phenomenon can involve »profit»> as 
well as »loss». The ratio between their size is determined by the abund- 
ance of pollen during the different periods of time. Transference of 
pollen grains in a lateral direction after »landing> also upsets the 
figures. (Pollen grains can be washed away; they can be brought to- 
gether to forms clusters.) Here, too, the result can be »profit> or »1loss». 

The comparison figure which gives the ratio between the number 
of pollen grains occurring in the sample mass at the time of analysis 
and the number delivered up to the sample point, may be termed the 
»secondary product factor» (=F.). As will be: seen, it consists of a 
product which includes the »conservation factor». The comparison 
figure which gives the ratio between the number of pollen grains found 
at the analysis and the number of pollen grains occurring in the sample 
mass, is called the »tertiary product factor» (=F). If the statistical 
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errors are included in the »manipulation factor» this alone forms the 
»tertiary product factor». 

The product F,F;F, is termed below the »total product factor» (=F) 
or briefly the »product factor». It gives the ratio between the number 
of pollen grains found and the relative extent of the surface covered by 
the actual plant species. 


3. 


In the discussion below the term »antagonists> is used. By this I 
mean the two species, species groups or the species and the species 
group which are compared with each other in each of the pollen curves 
of the pollen diagrams. If a point on a pollen curve shows the value 
D?/o this accordingly means that one antagonist has exhibited a pollen 
frequency of D?/o and the other a frequency of (100 — D)?/o in the 
sample analyzed. The former antagonist usually gives its name to the 
pollen curve. This antagonist, which can thus be said to be the object 
of comparison, is called below the »numerator antagonist»; the other 
the »denominator antagonist». They are abbreviated in the following 
to NUM and DENOM respectively. For the theoretical exposition it is 
immaterial whether NUM and DENOM symbolize species or species 
groups; whether in the latter case they represent warmth-demanding 
species, cold-resistant species, xerophytes, hygrophytes or anything 
else. If each symbol represents a single species I speak of simple pollen 
curve; if NUM consists of a species and DENOM of a species group I 
speak of a complex curve; if NUM also consists of two or more species 
it is a case of a so-called summation curve. 


4. 


The surface covered by NUM comprises on a given occasion R,"/o 
of the surface covered by NUM and DENOM together. This means that 
DENOM covers (100 — R,)?/o. On other occasions the corresponding 
figures are R> and (100 — Rs), R3 and (100 — Rs), etc., etc. The figures 
given thus indicate the real vegetation ratio occurring. They are called 
below the »real values». 

In the pollen diagrams the real values are not found, however; their 
place is taken by more or less strongly deviating values. They are 
called below »diagram values». To the real values R;, Rs, Rs, etc., etc. 
correspond accordingly the diagram values D;, Ds, D3, etc., etc. 

In analyzing pollen diagrams one diagram value (or diagram value 
system) is compared with the other. When it is the case of such com- 
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parisons I symbolize the basis for comparison chosen for that occasion 
by d and the other partner by D. In the same way I employ the sym- 
bols r and R when different real values are compared. 

The differences (R — r) and (D — d) are sometimes expressed below 
as Ar and Ad respectively; they are called the »real» and the »diagram 
difference» respectively. Both can naturally be positive as well as nega- 
tive. When the diagrams give the impression — rightly or wrongly — 
that there is »status quo» Ad=0. When there is real »status quo» Ar =0. 
In the latter case I speak of »eu status quo» (abbreviated to ESQ); in 
the former of »pseudo status quo» (abbreviated to PSQ). 

The change in the real ratio can also be expressed as the ratio be- 
tween the fractions R: (100 — R) and r: (100 —r). This quantity is 
expressed below as C.; Ca is used to express the change in the diagram 
ratio in an analogous manner. When there is real status quo thus 
C.=1; when C,=1 the diagrams give the impression — rightly or 
wrongly — that there is status quo. 

The product factor which corresponds to the different epochs re- 
presented in the pollen curve (those when the real values and the dia- 
gram values respectively were R, and D, respectively, R; and Ds; respec- 
tively, R3 and D3 respectively, etc.), is expressed below as Fin, Fon, F3nN, 
etc., when it is a case of the NUM-vegetation and as Fin, Fan, Fsp, etc., 
when it is a case of the DENOM-vegetation. The fraction Fjiy: Fip, 
Fsny : Fop, Fan : Fåp etc., is called the »product factor ratio» or the PFR- 
value. 

When two points on the same pollen curve are compared, the pro- 
duct factor of NUM and DENOM at the point of time fixed upon as a 
basis for comparison is expressed as fy and f,, respectively. At a point 
of time whose pollen frequency figures are compared with the basic 
values, these product factors have changed; their magnitude is then 
expressed as F, and F, respectively. The change can be expressed as 
the ratio between the different values; as Fy : fy and F, : f,, respectively. 
The ratio between these two fractions, — (Fy :fy) : (Fp : fy) — is of 
great interest for the discussion; it is in the following symbolized as K 
and called the K-value. 


9. 


It is shown below that sections of diagrams sometimes register the 
change of the true vegetation conditions too high or too low. I then 
speak of »quantitative deviation». It sometimes happens, too, that an 
increase in the real ratio is registered as a decrease or a standstill; that 
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a decrease in the real ratio is registered as an increase or a standstill; 
that a standstill is registered as a change. In such cases I speak of 


» qualitative deviation>. 


6. 


The meaning of the principal terms and symbols mentioned above 


is summarized below: 


YGIDS Sy ILO LS 
PD-area 


NUM or NUM-antagonist 


DENOM or DENOM-antagonist 


Diagram values — Di, D2, D3, Dn, 
DDe etc. 


Real values — Ri, R2, R3, Rn, Rx, 
Ry, etc. 


d and D 


r and R 


Ad and Ar (the diagram- and the 
real difference) 


Ca and. Ce 


Productfactor — F 


Primary product factor — Fp 


Secondary product factor — Fs 


Tertiary product factor — F1 


13 Botaniska Notiser 1932. 


ERP la nations 


The area comprising plant specimens which have 
delivered pollen up to the point where the pollen 
analysis mass was collected. 


The species, species complex, etc., whose frequency 
figures are given directly in the diagrams. 


The species, species complex, etc., whose frequency 
figures form the 100 ?/o sum together with those of 
NUM. 

NUM's pollen frequency according to the diagram 
(int samples NOSK HL, 2, 0, DX Var eter. 


The extent — in ?/o =—— of the surface covered by 
the NUM-vegetation (according to samples Nos. 
FOMI VLC )E 


The diagram values from samples which are com- 
pared with each other. d is then the »basis for 
comparison>. 


The real values corresponding to d and D respec- 
tively. 


The difference of (D-d) and (R-r) respectively. 


D/(100-D) : d/(100-d) and R/(100-B) :r/(100-r) res- 
pectively. 


The ratio between the number of pollen grains 
found at the analysis and the relative extent of the 
surface covered by the actual plant species. 


The ratio between the number of pollen grains de- 
livered up to the sample point and the relative ex- 
tent of the surface covered by the actual plant species. 


The ratio between the number of pollen grains 
occurring in the sample mass at the time of analysis 
and the number delivered up to the sample point. 


The ratio between the number of pollen grains found 
at the analysis and the number of pollen grains 
occurring in the sample mass at the time of analysis. 
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fy, FN, Fin, F2n, F3n, etc., and The product factors of NUM and DENOM respec- 
fp, Fp, Fin, F2p, Fap, etc. tively corresponding to the different samples. 


PFR-value (the product factor fN:fbo, FN :Fb, FiN:Fip, etc. 


ratio) 

K-value FN/fN : FpD/fo 

Eu status quo — ESQ Status quo in the reality (Ar=0; Cr=1) 

Pseudo status quo — PSQ When the diagram gives the wrong impression that 
there is status quo (Ad =0; Ca=1). 

Qualitative and quantitative Cf. p. 190 (paragraph 5). 

deviation 


I. The «PD-area". 


la: 


The term »PD-area» was defined in Chapter I as the area com- 
prising plant specimens which have delivered pollen up to the point 
where the pollen analysis mass was collected. It may be taken for 
granted that most or all of the plant species occurring at the sample 
point or in its immediate vicinity deliver pollen to the sample mass. 
At a shorter or longer distance from this there is a limit; beyond it 
specimens belonging to any one species or any species, no longer con- 
tribute as deliverers to the point in question. Determinative for the 
distance of this limit to the sample point is naturally the extent of the 
pollen production and dispersal of the plants in question. The distance 
from the sample point to the limit is besides different in different places 
and directions as a result of topography, wind direction, intermediate 
masses of vegetation, etc. Peripheral to this limit is a sequence of similar 
boundary-lines. Furthest out in the periphery there is finally the outer- 
most limit of the delivery area. 


1 b. 


It is clear from the above that the PD-area has many zones. The 
zones are characterized by different delivery capacities. The delivery 
factors will thus be different even for one and the same species when 
the representatives of that species are situated in different zones. When 
it is the question of the whole PD-area the delivery factor of each 
species thus consists of an average. This need not be the same when it 
is a case of different PD-areas. 
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Pe. 


The pollen diagrams naturally show the composition of the mass of 
pollen grains found and treated. If the manipulation errors — here the 
statistical errors are also included — are so insignificant as to be 
negligible or if they are the whole time proportionally the same, the 
diagrams at the same time show the composition of the supply of pollen 
in the sample mass. If also the secondary product factor for the different 
species deviates slightly from 1 or if they have changed in a pro- 
portional manner, the pollen diagram also illustrates the composition 
of the mass of pollen grains delivered up to the sample point during 
the periods of time illustrated in the diagram. Thus it shows 
the character of the delivery area in question in- 
asmuch as it demonstrates phenomena which con- 
St tute tt hNerresu lt otftrithet latters. percentage cfom- 
PIOLSEE EI: TA Te ISIp: erGIE OLE e SOLSIN Ve Seaton ande te 
CNS EINER BED HEK OM te KODAR) OR NSI ARV SENS 
in other words that the existing fluctuations in the 
curves are of real signification; that they can be used 
for curve connection — the pre-requisite is naturally that the postulate 
SIVEn faboye, is, turilled.sC Om tie Cotihbler oo hfan dj it oKSKoeny 
Sseld om possible, as williobe seen below, to deter- 
Mm fnlesw heter, the 1mrdividualfluctmnation sd ueto 
arehange iutthe percentage com p ositrom, to a change 
Ne prod IE hh andideliNerycapacltyrot the com- 
PrOreTLLSA OT kor bro. bk tCESer factors. 


806 k 


The position is fairly simple if the delivery area is homogeneous, 
i.e. if its separate components have a uniform climate, uniform edaphic 
conditions, uniform vegetational history, etc., etc. Within the entire 
PD-area competition then takes place between plant species which 
fluorish in the entire area. The NUM-vegetation will then be in the 
main evenly distributed over the entire area; the same applies to the 
DENOM-vegetation. If, for instance, a more abundant supply of water 
makes the NUM-types more strongly competitive and a less abundant 
supply of water makes them less strongly competitive, the ratio be- 
tween NUM and DENOM will fluctuate backwards and forwards 
according as the changes in climate lead to an increased or diminished 
water supply. The averages of the product factors will nevertheless 
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remain unchanged owing to the existing homogeneity. The flu-c- 
Lek unL ONA Sr 0 Tine NOG GCIETrEaNS vgeate na IIS 
BASS IakbKSelen KDS ND INS VEGLENtGN FAILLOS (UNG pre 
requisite is naturally that the postulate given above is fulfilled). 


1 e. 


Truly homogeneous PD-areas are, however, lacking in reality. In 
reality the areas are always more or less heterogeneous. When the 
sample point forms part of a mire in an otherwise homogeneous 
forested area, it itself constitutes as do also the mire in question and 
the area between it and the forest disturbances in the homogeneity. 
These are without signification only if the plant species of the diagrams 
are lacking in the aberrant area. If they are present there, they can 
cause great deviation even if the aberrant area is of small size; namely 
if it is a case of abundant pollen-producing and ready pollen-delivering 
types. (Here it need by no means or even chiefly be a case of so-called 
»macroscopic pollen delivery», i.e. delivery of stamens, flowers, in” 
florescences, or still larger parts of plants with pollen masses.) In these 
cases the delivery factor is very great owing to the short distance to 
the sample point. This implies that even changes which are most 
insignificant when the delivery area is considered as a whole, may 
strongly influence the product factor and consequently also the pollen 
diagrams. 

Far less »disturbing>» are the aberrant areas if they are situated on 
the periphery of the »PD-area». In view of the relatively low delivery 
factors in that case, the changes here will usually only influence the 
diagrams if they are specially strong. One cannot, however, disregard 
the possibility of there being cases in which the aberrant and remote 
area accommodates types with a very high product factor, owing to 
abundant pollen production and good dispersal capacity. 


If 


If the PD-area is extremely heterogeneous conditions become extra- 
ordinarily complicated. Let us assume that the area is a mosaic of 
rainy and dry areas and that the »pieces of mosaic» are not evenly 
distributed. In each piece of mosaic there is then mutual competition 
between plants which are lacking in the »antagonist areas», which are 
greatly hampered in the competition in these or which are there re- 
presented by other biotypes or by similar biotypes that have become 
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adapted in another way. Climatological changes here give a series of 
different effects. The differences between the »pieces of mosaic» be- 
come accentuated or smoothed out, the various parts of the area 
increase or decrease in extent, changing in their relation to each other. 
This results not only in changes in the ratio between the various species 
in the different areas and in the entire PD-area but also in changes in 
the extent of the latter and alterations in the magnitude of the delivery 
factors. The two last-mentioned changes can be violent. An important 
part is here played by the local differences conditioned by topography 
and wind direction. 

Appraisement becomes particularly difficult if the PD-area contains 
»blind spots»>, i.e. larger or smaller areas where the species shown in 
the diagrams are missing. If, for example, some kind of change — it 
need have no connection at all with the changes in humidity — causes 
such a »blind spot> in a dry area to be invaded by xerophytic species 
that are shown in the diagrams, an uncritical observer will form the 
opinion that the xerophytic vegetation has increased at the expense of 
the hygrophytic. 

It is clear from the above that one and the same change in a diagram 
may indicate a change in some of the »pieces of mosaic>, a change 
in their size, a decrease or increase in their distance in relation to the 
sample point as well as any combination of these whatever when it 
is a case of a strongly heterogeneous PD-area. The natural conse- 
(UENESTO LSI SERIEN 0 LU a Lt CIALSTe RN DS Sten erna e by dte TEt 
TOT TSary a bistod fely IprössIb ler Col fe comnstractttNe 
GIAN SeSsSKtEba tba vertakenplacerwit it hesrelp ofte 
pollen diagrams. A knowledge of the ecology of the species 
included and of the topographical and other characteristics of the PD- 
area may perhaps sometimes reduce the difficulties. 


2. 


If one compares pollen diagrams from points comparatively close 
to each other, great similarities are often observed. This is sometimes 
regarded as a criterion of the correctness of the diagrams in question. 
That is not right, however. Deviation caused by fluctuations in the 
production and delivery factors is not »revealed» here. All reception 
points »similarly exposed to the general pollen cloud» naturally exhibit 
equally great deviations so conditioned. Correspondence there- 
före rm etrelbyrisi ö wise tha tbe sALd pormts have had 
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similar PD-areas and that the da gra msktesxthubttytwhe 
CO Mm p OST on oc the polen: cdelveredtroRthegstampite 
points. 

There are also examples, however, of pollen diagrams from sample 
points comparatively close to each other exhibiting distinct differences 
(cf., e.g., Mrs. T. VON POST's analyses in MALMSTRÖM 1937, SELLING 
1948, F<EGRI & IVERSEN 1950). If it is out of the question for the dif- 
ferences to be due to something connected with the secondary or the 
tertiary product factor, the causes will have to be sought in the PD- 
area. This must bhbave been hetero geme oms me some 
TesSpeec tron Chet: 

If the differences owe their occurrence to the very species which are 
found at the sample points or in their immediate vicinity, they may be 
due to the differences being entirely local. Thus the PD-area can, in 
spite of the differences, have been homogeneous except for the homo- 
geneity disturbances which the sample points themselves constitute. If 
the differences owe their occurrence also to other species or only to 
such, then it is a case of a truly heterogeneous PD-area. If it is out 
of the question for the differences to be connected with the primary 
product factor, they must instead be conditioned by the statistical 
treatment of the material, by the manipulation work, by different 
degrees of pollen conservation, by pollen being washed away, or by 
something else included in the secondary and the tertiary product 
factor. In most cases one cannot a priori determine 
whether the differences are connected with the 
primary, the secondary or the tertiary product fac- 
tors Natura LlYsttStoften posts bled förtal 
LÖ JNNELNAS IDG na ak Te 


3. 


INT FONT ER DORA det Oe ekokel LINE SAO NREOR SING 
(CIOITTeS POM SE prod emd VaenamsSkomer nymSs tr dT avatae 
Com eclwsion,/ inta cecor dan cerwith thbeta bov e fubattönt 
Isa rca se of ar homogen eomwsPRDEAarea It isteleart tom 
the preceeding and the following that one can reconstruct, with varying 
degrees of difficulty, the changes in the vegetation ratios if the 
PD-area is homogeneous but that this reconstruction is extremely un- 
certain or impossible if there is instead considerable heterogeneity. 
Wi hen tie pu r posetotrar po lent amma byta cal nnIcStusas 
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UNO skSEitoRiImrarktefsttiukdärelst octive getatiront andr climate, 
OMCKS NOTICE Here Net stresmta biuyush ther character 
Other RID atera ve fa uhleterife eko fit he netexosenextby 
IS NEG. Ok Mi MR MS SSKLNLSNSEl Wien FINS NG LG 
SENSE IS Sen nen de 9 mGR svs EWIGIunoINS 
[Öv ENS SEG ngn SSI Ehvel us annet else veg 
nity, then one should take into consideration whe- 
(Dress TU tEVSKSTenES ble forn lot store omtiunue tbresun vie stigar 
Om: 


III. Relation between the "diagram-", the "real-" 
and the "PFR-value". 


I 

If a point on a pollen curve really indicates that the NUM-antagonist 
during the epoch represented was characterized by the real value R 
and its product factor was at the same time F,, then at the analysis 
RF, grains of NUM-pollen will be found. If the DENOM-antagonist 
had the product factor F,, then (100 - R)F, grains of DENOM- 
pollen were found at the same time. The total sum of pollen found will 
thus be: RFytT (100— R) Fr. 

If the NUM-pollen frequency found is expressed as D?/o (=the so- 
called diagram value), the following relation will be obtained: 


100RFy 


PER 00 RE 


RENSADE) : 
SO FR Sh ET IA ag RE Equation No. 1. 
The equation obtained thus expresses the relation between the dia- 
gram value, the real value and the so-called PFR-value (i.e. NUM's 
product factor divided by DENOM's). 
If/ DER is put in-equation No. 1 we get: 
Fy — Fp. 


Illemieler tleLdiT a sam vale cCanOomLyr bea cceptedas 
eco Tre ettealvallermtthelantas onistst prodtict 
RANG KONSK ae bIÖESAne; 

If D (in equation No. 1) is larger than R we get instead: 


Fy > Fb. 
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Conclusion: If the NUM-antagonist has a higher pro- 
duct factor than the DENOM Sam ta sons tIwersetitoo 
highea values if the diagram valvestaeeeptedrastinte 
Teran vart iue 

If D (in equation No. 1) is smaller than R we get instead: 

EN SED. 

Conclusion: If the NUM-antagonist has a smaller pro- 
duct factor than the DENOM-antagonist the dia- 
SR eln sv allue IS OO Sergel 


The relations expressed above are diagrammatically illustrated in 
INGS I 


2 


The above circumstances are probably known to all those engaged 
in pollen analysis. If one discusses these circumstances and their re- 
sultant effects with pollen analysts one often hears it said that the 
pollen curves do not demonstrate the vegetation ratios which existed, 
but that they show the ratio changes that have taken place. In the 
following I shall show, however, that the said circumstances also cause 
deviation when it is a case of the latter. 


3. 


Different plant species exhibit product factors of varying magnitude. 
Their magnitude is influenced by a large number of different factors 
(cf. Chap. I and II). A very important factor in this connection is the 
extent of the pollen production and the pollen dispersal, i.e. what I have 
called in Chapter I the production and the delivery factor respectively. 
The literature contains information about the extent of the dispersal 
and the magnitude of the primary product factor in some cases. The 
survey of FEGRI & IVERSEN (1950) shows that the primary product 
factor varies greatly in magnitude in different objects. In the com- 
parisons published by the authors named the ratio in the extreme cases is 
as 1:10, 1:20 and 1:40 respectively. Nevertheless the comparisons only 
comprise trees producing an abundance of wind pollen. It is obvious 
that the product factor ratio (the PFR-value) will rise to very high 
figures (and fall to very low figures respectively) if the comparison 
comprises plants with wind pollen as well as insect pollen; especially 
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if in the latter case one keeps to the more extreme examples, e.g. to 
cases where the insect pollination is only effected by »specialists». 
Such figures as 00 (and 0 respectively) can certainly be found. 

If the PFR-value is known the diagram values obtained can naturally 
be adjusted to the real values with the aid of equation No. 1 and the 
diagram in Fig. 1 respectively. It is comparatively simple to estimate 
the magnitude of the said PFR-value if it is a case of a simple pollen 
curve (i.e. cases where the NUM- as well as the DENOM-antagonist 
represent a single species; cf. p. 189). It becomes more difficult, how- 
ever, if it is a case of a complex curve or a summation curve. It is then 
much simpler to follow the method given below. 

As an appropriate measure for partial elimination of the errors arising 
in consequence of the differences between the primary product factors 
IVERSEN (cf. FZEGRI & IVERSEN 1950 p. 87) suggests that for Scandi- 
navian conditions the pollen figures from the components having a spe- 
cially high primary product factor be divided by four before the dia- 
grams are made. When the PFR-value is expressed by a very high 
figure one should naturally divide by a higher number than four. It is, 
however, very difficult to estimate the size of this correctly. By dividing 
by too small a number, the errors are naturally reduced. Here the cor- 
rection is often relatively slight, however. Fig. 1 shows that if the PFR- 
value is, for example, 100 and if one by the »division method» »reduces»> 
it to 25 or 10, then the remaining error is still so great that the values 
cannot very well be accepted. Adjustment is naturally impossible when 
the PFR-value approaches 00. If the PFR-value is high an overvaluation 
of it when using the division method causes the error to »change front». 
HälterG Skrot ER TS meWwoeTr Or b ens TsT Gare than the 
puma yAtemT Om se Stren ely sg htaetrRisItiroönttne 
other hand, the said risk is considerable when the PFR-value is ex- 
PressedibDys low kigUres, e.g fl RS ANOR Teeiprocally; 
ÖömlertsiNom dd ftirereftföotre have frecowwrse tor LYERSENS 
BGN FÖ IVA Sth Sn EST Caso tr larsetdirteren]ces. 
Fiven ni theme th od does not glve total cortectron 
TENS AGNE Gr SLET SRA Re TVI een Lt SANN Ort OL NG AT STe AN 
file ar blovie Ne DILL OÖ Mer Fest Ten e Cases, Vet it always 
FR GISNTRS ÄRAN TTer OT GI KOE OA EIS esp See TOT STIBY 
achieving this reduction, a pollen diagram has, however, been produced 
in which the fluctuations have greater real signification than in the 


uncorrected diagram. 
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IV. Relation between the "diagram-", the "real-" 
and the "K-value". 


il 


The change in the diagram ratio was written as C, (cf. p. 190). 
The relation between this and the diagram values is expressed by the 
following equation (cf. p. 191): 


D(100— d) 3 5 
Ca da00 ED FENA Egquation NON 2: 
The change in the real ratio was written C,. Hence: 
R(100 —r) ; 
= SH oo idodöer No. 3. 
FOT Equation No 


The relations given by equations Nos. 2 and 3 are graphically illu- 
strated in Fig. 1. 

If the symbols introduced in Chapter I are used, the mass of the 
NUM-pollen grains found will be rf, at the »point of time fixed upon 
as a basis for comparison». The corresponding amount of DENOM- 
pollen is (100-r)f,. If they are divided by each other the ratio of the 
amount of pollen at the said time will be obtained. This is accordingly: 
rf, : (100-r)f,. At the »point of time fixed upon as the subject for com- 
parison» the amount of NUM-pollen was RF, and of DENOM-pollen 
(100-R) F,. If these are divided by each other we get the pollen amount 
ratio of RF, : (100-R)F,. If the latter ratio is divided by that at the 
»point of time fixed upon as a basis for comparison» we get: 

 RFy(100 —r)fp 
NOR 
R(100—r) 


(ek pr 90 NR SA TEA RR 
öh ) Ca KTG00 ER Equation No. 4 


From equations Nos. 3 and 4 we get the following relation between 
the change in the diagram ratio, the change in the real ratio and the 
K-value: 


fö SEE Siren Equation No. 5. 


The following relation between the change in the real ratio, the 
K-value and the diagram values appears from equations Nos. 2 and 5: 


cool KD (00 Rd) FE : : 
FR d00E DD SA quation No. 6. 
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Fig. 1. The relation between: 


a) the diagram-, the real- and the PFR-value. The diagram- and the real-value 
are laid down on the axis of the diagram — the symbols are placed without paren- 
thesis or brackets —; the PFR-value appears from the figures on the curved diagram 
lines. &) shows for example that the real value is 46 9/9 if the diagram value 30 9/0 
is accompanied by the PFR-value 0.5. 

b) two compared diagram values and the change in the diagram ratio. The 


diagram values are laid down on the axis of the diagram — symbols placed in 
brackets —; the change of the diagram ratio — the C-value appears from the 


figures on the curved diagram lines. 
c) two compared real values and the change in the real ratio. The real values are 


laid down on the axis of the diagram — symbols placed in parenthesis —; the 
Zz change of the real ratio — the C,-value — appears from the figures on the curved 


diagram lines. 
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The relation between the diagram values, the real values and the 
K-value is from equations Nos. 2, 3 and 5 as follows: 


D(100 — d)r(100 —R) | 
FN ETT [ No 
- d(100 —D)R (100 — r) quation No 


20 


It is immediately clear trom) eguatro nd NOSomEbhlare 
CCG Om IN NSI Orm IT Re DrOCKKLET FAC- 
törs oc tibyedan tag om IStSs amet umehbansedfommuttheyfhave 
changed in a proportional manner. (The latter is really of no interest, 
since such a case is hardly likely to occur in practice.) If the product 
factors of the antagonists are unchanged the diagrams thus show the 
changes in the real ratios correctly. The significance of this fact should 
not be exaggerated, however. 

It is clear from equations Nos. 2 and 3 and from Fig. 1, that a whole 
series of different real value changes and diagram value changes respec- 
tively lead to one and the same C,- and C,-value respectively. The 
consequence of this is that even if K is equal to 1 a more steeply in- 
clined diagram line may correspond to a less steeply inclined line in 
the corresponding »real diagram» and vice versa. If nothing is 
known aboutthe relative magnitude of the product 
Faretomr SKtENepo len EET NY esSKGCOomnseduen tliYTOon YES 
the direction of the change even mmöoKtisteqauraltomt 
Ne otelklrö staothi rn st ablom FEthefma sn iutuderotEthe 
CiIhfarmnmtote? 

If, on the other hand, something is known about the relative magni- 
tude of the product factors, there is, however, a possibility of forming 
an approximately correct idea of the changes even from a quantitative 
point of view with the aid of Fig. 1. If the product factors are known 
to be almost the same, it is naturally permissible to accept the deflection 
of the curves straight away. If the section of the curve in question is 
known to lie too high or too low on account of the product factor ratios 
(ef. Fig. 1), the degree of inclination of the section of the curve in 
question should be »replaced» by one leading to the same ratio change 
but lying lower or higher respectively in the series exemplified in 
Fig. 1. If one has a rough idea of how much too high and too low 
respectively the curve section in question lies, there is a possibility of 
roughly estimating the magnitude of the necessary adjustment. 

The above shows that certain readings can immediately be made 
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in sections of pollen curves characterized by the K-value 1. Such a 
K-value must, however, be described as extremely 
Harr ek Most pro lien diagram s con tan curves where 
al LSE OMGE O TNE OMVACDIISES GONSISKS OM 2 GON 
pressar Fdälfifere ni SPleEckespItEEhesespeciesthaverdite 
TENGT NIKO fLurGA Eke ONS AG VALÖ ha UNS GÖS 
DOS TIOR OK TIRNGT GO INN BAG INT dGE KO IENUITNE NA 
tions. This matter is further elucidated in Chapter VIII. 

It is naturally much simpler to follow IVERSEN's recommendation 
(cf. p. 199) than to proceed in the usual way and then adjust the dia- 
grams in accordance with the above. By dividing the figures which 
express the number of pollen grains of different kinds found by figures 
chosen with regard to the approximate magnitude of the existing pro- 
duct factors, the adjustments can already be made before the diagrams 
are plotted. The same drawbacks inherent in the method when it is a 
case of the circumstances discussed on p. 199 are, however, also 
inherent in it here. 


V. How is "status quo" indicated in the diagrams? What is the 
signification of the rising and falling lines in the diagrams? 


1: 


For each K-value there is according to equation No. 5 a definite 
C,-value which results in C,=1, and a definite C.-value which results 
in C,=1. 

If »status quo» exists in reality i.e. if C, =1, equation 6 gives the 


following: 


D(100 — d) ' 
MATA  TANE I Sej kele 2qus No. 8. 
d(100—D) Equation No. 8 


If K is greater than 1 we then get: 
D(100-d) >d(100-D); 

RDS 

FOR AdE=0 


ASKAN BUS VAG U OA LOSE CEORetS fp rOn ES EKOT AN TIS TNiS Ole vn 
Bie du SAMS SK SON e ak enaet NAN LS Re lnesSkwhieh an 
these diagrams despite their rising course illustrate »status quo» are 
termed (cf. Chap. I) »eu status quo lines» (abbreviated to ESQ-lines). 
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Pollen diagram "Real diagram" 


k>1 k>1 


ESQ 


SEE OSeADs 


ESQ 


Fig. 2. The course of the ESQ- and the PSQ-line in the pollen diagram and in the 
»real diagram» when the K-value is greater than 1 and when it is less than 1. 


If K is less than 1 we get in the same way D<d, i.e. Ad<0. The 
ESOQEine:sto fi thetdjiatsnrasmskw ERS Stbretta nn STRESS 
Wlan 1 SISYS ngn 

If K=1 the ESQ-lines are naturally horizontal. 

FESU OT OI ORNENSS ende ÖRA GOSLIN Te NG 
(ONT ENS IR EIN 60 INO (GON SSK uKSKnuy NIUKTKSTRATS » Steve 
GREK ae it od EINES ekeOor ngr venlktus ne IL NES: 
»false» status quo lines are termed (cf. Chap. I) »pseudo status quo: 
lines» (abbreviated to PSQ-lines). 

The conditions here discussed are illustrated in Fig. 2. 

In consequence of the ratios illustrated in Fig. 1 the ESQ-lines for: 
each definite K-value will incline in different degrees when correspond- 
ing to different diagram levels. There is no difficulty in constructing 
them when the K-value is known. Fig. 3 shows how the construction is. 
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Fig. 3. Construction of the ESQ-line and the appertaining inversion zone. The curved 
line and the right line issuing from origo are drawn in accordance with Fig. 1. — 
Line Li represents a rising diagram line which corresponds to a falling one in the 
»real diagram»; La and Lz are qualitatively correct but quantitatively deviating lines. 


done and how the ESQ lines corresponding to the same K-value run in 
the different zones of the diagram. 

Baren or Zon talkrdia sam area bspanned, hy fan 
SVR neER et oS)KASLeA Illed XD tibestolloNinane utr 
reasons explained below (p. 206), an inversion zone. 


2. 


With the aid of equation No. 4 one can determine the real ratios that 
correspond to the PSQ of the diagrams. If C,=1 we get: 


= R( 1 00 =S r) ERS RNA qua 1On O. ä 
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If K is greater than 1 we find that Ar is less than 0; if the former is 
less than 1 we find that Ar is greater than 0. If K=1 Ar is naturally 0. 

The PSQ-lines thus occur in the »real diagrams> as falling lines if 
K is greater than 1, as rising lines if K is less than 1 and as horizontal 
lines if K=1. 

The relation between the ESQ- and the PSQ-lines in pollen diagrams 
and in »real diagrams» is illustrated in fig. 2. 


3. 

It is clear from the above that the horizontal sections of the pollen 
curves only indicate status quo when K=1. When K is greater than 1 
they indicate a change in the negative direction, when K is less than 1 
in the positive direction. It will immediately be realized 
(ST, IR 2 era) FIG VING PENOS LK SETearSd MN tt HOlE 
len dia gra ms hy m era 1 st ot nESTÖ St lIme sw enftEheseSO 
linen questton fa Stan dethosemumsattedfbNyEta 
IIS iT es wihenithes ESRI Imre in qurestromnttasesKane 
BO Suset KO GSK TSNRING vkKavIernO INNG. SENS ÅS 
also true when the diagram section inclines in the 
Sa mren darete:tkommarsttiber ES OEI TTerT NE desto bo 
Ng Her dietgmete mha thes a tkretsUn ae ReNSamrdNeaTe 
SLOLLesS. thieners ars d utan Lira tal yIeted ev vat ORT EIONVeneaE 
That is clear from Fig. 2 when it is positive and when it is negative: 
Av Tine thatrimnelln es in ther sta medium ec ton taspobe 
ESQ line in question but to a lesser degree than the 
Fart re tors on fö eTOER etan di SIE DA e TEORIN 
deviation. When such a line creates the impression 
ERNA tra mum Fes LSESKÄR mA mean ESS nr Cat ae 
ANTdEVIee Ve Stan 


If the magnitude of the K-values is known, there is of course the 
possibility of adjusting the diagrams by construction of the so-called 
inversion zones, i.e. the zones »spanned» by the ESQ lines in question 
(cf. Fig. 3). One then knows that the line (ESQ in Fig. 3) which may 
possibly run up (down) to the upper (lower) limit of the inversion 
zone, represents status quo, that the line (line L, in Fig. 3) that runs 
out into the zone but does not reach the said limit, should be »inverted» 
— hence the term »inversion zone» -— i.e. if it is a rising line it should 
be exchanged for a falling and vice versa. The line (line L, in Fig. 3) 
that continues after having intersected the inversion zone and the line 
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(line L; in Fig. 3) that does not run into the zone in question at all, 
exhibit, on the other hand, the correct course (but not the correct 
degree) of inclination. 


4. 


That which has been pointed out in the last part of the above para- 
graph 3 is of no particular interest, however. No one is likely to use 
the method. If one knows the product ratios from the various occasions, 
which is a pre-requisite condition for knowledge of the different 
K-values, one naturally makes the adjustments before plotting the 
diagrams; one uses in other words the method proposed by IVERSEN 
(erFpp a LId9rand 203) MYe so =ca lledjin vers lion Zoom es akte 
of great interest, however, in cases where the 
K-values are not known but when a general idea 
can ber form ed of che im its of the K-value varia- 
TO 

A pollen curve is composed of the following consecutive points: D,, 
D3, D3, Då, etc., etc. If separate pairs of points are compared with each 
other, one naturally obtains different K-values. The variation in magni- 
tude can be expressed by indicating the maximum K-value which occurs 
if the separate points of the diagram are compared in pairs with each 
other in every imaginable way. This K-value is called below Kax. If 
one draws through the diagram points vertical lines which are bounded 
at the top by the upper limit of the inversion zone corresponding to K= 
VKmav and at the bottom by the lower limit of the inversion zone cor- 
responding to K=1 :VK,.,. one gets the ranges of variation which the 
separate points in the diagram represent in consequence of the fluctua- 
tions in the K-values. The construction will be found in Fig. 4. 

It will immediately be realized that it really is a case of correct 
ranges of variation. When passing from D, to D. K has a value which 
lies somewhere between Ky, and 1 :K,,., or which coincides with one 
of these extreme values. If R. is represented by the highest point of the 
corresponding range of variation constructed and R, by the correspond- 
ing one's lowest, it is obvious that K=K,ax; if the ratios are reciprocal 
K=1:K,,... If R, and R, are represented by some other pairs of points 
in the appertaining ranges of variation, K lies between the said extreme 
values. 

By constructing the ranges of variation which the points represent, it 
is possible to appraise the signification of the points of the diagram. 


14 Botaniska Notiser 1952. 
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Fig. 4. Construction of the ranges of variation represented by the separate points 
Di, Da, D3, etc., of the pollen curve, when Kmax is known. The arrow heads indicate 


the upper and the lower limit of the ranges of variation. — The curved lines and the 
right line issuing from origo are drawn in accordance with Fig. 1. — The fol- 


lowing is obvious from the construction: The >»real curve» lies somewhere in 

the field that is limited by the lines running between the different arrow heads. 

Ra and Ra are higher than R5, but it is impossible to determine if Ra is greater or 
less than Ri, R3 and R4. 


NES eR RISE Ge an LYS Te TR (FO Sve) 
the points in the range of variation which IDA Pe 
| DER SKA KS ns (IKÖNGT TNE OI fn NÖDIES a 
LEE IR BN DSS KO AE rre Öm vv lnatgln ID FÖPITOSEnNS JU Hae 
relation between two ce om pra red ram gest o tv ammar io 
1 SOT De TW I Sej tis na prorstsitb lett or te termin es an prio 
wi et ner the c Oorrrespomdinsmea lv alnestametegmumay 
ST Sat OM WIEN KSKö re amtersrhanmtUNeKOlLNeT 
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VI. Which diagram fluctuations can be accepted? 


Two diagram points indicate the real ratios qualitatively correctly 
only if the upper limit of the range of variation represented by the lower 
diagram point does not reach up to the lower limit of the range of 
variation represented by the higher diagram point (cf. Chapter V.). 
A great deal of time is needed, however, to construct the range of varia- 
tion for each diagram point in accordance with what was stated in 
Chapter V. It is simpler to provide the diagrams with a system of lines 
showing how the limits of the range of variation appear in the different 
levels of the diagrams. These boundary lines are inserted in the fol- 
lowing way: 

The inversion zone which applies for the D-value 50 ?/o is con- 
structed, the K-value being put at VKmax and 1 :VKmax- The upper and 
lower boundary line of the double zone then coincide with D-values 
which can be written as (50+4)?/o and (50—A)?9/o0, where A is a quan- 
tity that depends on Ka... By constructing the inversion zone which 
applies for the D-value (50+A)?/o, when the K-value is VKm,a» and that 
which applies for the diagram points (50—A)/o, when the K-value is 
1:VKmax> two additional zones are obtained which lie symmetrically 
round the double zone first constructed and which are bounded at the 
top and at the bottom respectively by the D-value lines (50-+A +B)?/0 
and (50—A—B)?/o respectively. This process is repeated afterwards 
with the new lines thus obtained as a starting point and with those 
obtained through successive repetitions. The diagram will then become 
divided into a series of zones (Fig. 5 and 6) having special qualities 
and delimiting each other and lying symmetrically round the 50 9/0 
line Rae NR da AST Aa POR I te Ly Ing OTRS OMSK EL Neste ronne 
Prot hn daries then rFÉepresents a famge of varlation 
Wwhreh extends from the zone boundary lying nearest 
Pre lorW. = Lil er port It Liest LIN CotLe Ffomerspart (Gentral 
Dia BRUD PETE rare DE OM FARAO IE LUKKEPI EES ELSE ART AL SeOt 
Var latiom wi Leh extends from the lower pant (cen- 
Eire LD ANTE U pI per pra 0) SOM Et INeRZAOTLe Kyan sta brövert oktlve 
WOW et prat (Ce ORAL pat INUPpeT Epar tjäoT thenzone 
lying below (cf. Fig. 6). For two diagram points to be »separate 
in reality» it is thus necessary for the vertical distance to exceed the 
distance between the upper and lower limit of the double zone in 
question. (The upper, central and lower part of the separate zones do 
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KRnac 
Fig. 5. The relation between the K,,,.-Value and the upper and lower limit of the 


inversion zones. Cf. text on pp. 212—214. 


not, however, correspond exactly with each other. Certain changes 
occur, which are connected with the depth of the zone.) 

In the second part of Chapter IV it was stated that the pollen dia- 
grams show directly the quality of the change when the K-value is 1, 
but that also under these circumstances they only exceptionally provide 
criteria for appraising the magnitude of the changes. For the same 
reasons as those then given, the ranges of varia- 
tion which do not overlap also show the direction 
ot the change, but only in exceptromal casestdo they 


THE REAL SIGNIFICATION OF POLLEN DIAGRAMS 211 


904 


804 


704 


602 


5040 


4024 


30940 


202 


1090 


ON 


Se 


ma, 


Fig. 6. The relation between the upper and lower limit of the inversion zones 

when Kmax has the value of 2, 4 or 9. The dotted lines illustrate the boundaries between 

adjacent inversion zones. The endpoints of the different curve sections are examples 

of how far from each other diagram points in different zones of the diagram must 

lie for it to be certain that they illustrate separate real values. The arrow heads 

illustrate the upper and lower limit of the range of variation for the lower and 
upper curve point respectively. See also text on pp. 209, 212, 214. 


DIE OKVAL Ge ay Ir Förra ELO APO Hermasnitudetof 
TlNer Ch amMFeS: 

It follows from the above that the possibilities of attaching import- 
ance to the fluctuations of a pollen curve decrease according as the 
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width of the zones inserted in the diagram increases. The width depends 
upon the magnitude of Ka, 1.€. upon the magnitude of the existing 
K-value fluctuations. The width of the zones can easily, with the aid of 
equation No. 8 (in the first part of Chapter V), be illustrated graphically 
(Fig. 5) and with equations. The 50 0/9-line separated the two central 
zones from each other. The equations for their boundary lines, which 
are not shared in common, are then obtained (cf. equation No. 8) from 


the two systems: 


ED HO LD TOA 
= NAR RAR JK SANN TV 
Fd (00 DD) max d(100 —D) 
d==505 d= 50; 
1008 VV kan 1007 IN EdöationsaNNos 
KSS Ko +1 10, a & b. 


The lines which delimit the following zones at the top and at the 
bottom respectively, are satisfied by the equations obtained from the 
two systems: 


rk D(100 Ad FA fee DLOD EE 
max — d(100 — D)” max — d(100 — D)” 
(NO 
Krax El KET 
KS LOG sen 100 Equations Nos. 
Kärl Kat 1 107 a & b. 


The equations for the following lines are obtained in a similar way. 
iilesetaresthus: 


DE=100 (KT -F 1) and D=100: (K-> 


max 


+ 1). Equations Nos. 10; a & b 


DE T00EIOKE ED and DET 00 > SLÖTA 
DENT00E(KEE ED and DE T00 EK EReE EE > » 105a&b 
DET00F(KT ER - Dland DE T00RSTES » > 10,a&b 


The positions of the separate boundary lines are illustrated graphic- 
ally in Fig. 5. The diagram given here shows that the depth of the more 
central inversion zones increases quickly with an increasing K,,..-value. 
With the exception of the 50 ?9/o-line the lines demonstrating the posi- 
tion of the boundary lines approach asymptotically the 0- and 100 ?/0- 
lines of the diagram. This approach takes place comparatively slowly 
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for the first lines but at increasing speed for those following successively. 
Thenumber of >practically usable» zones therefore 
CE DE SADE SET arp od SVWA ED OD Le SAS SA Kn arVi al NILE: 
Fig. 6 also shows how the zone and boundary line grid appears in dia- 
grams where Kax has values of 2, 4 and 9. It is immediately clear that 
even comparatively insignificant curve fluctuations — for example those 
which amount to or exceed the change from the percentage 10 to 29, 
from 20 to 35, from 30 to 48, from 40 to 58, from 50 to 68, from 60 to 
76 or vice versa — should be accorded real signification when Ka, 
is 2. When Kna, is 4 the fluctuation must be greater -— at least from 
10 to 31, from 20 to 51, from 30 to 65, from 40 to 73, from 50 to 81. 
from 60 to 86, from 70 to 91, from 80 to 94, from 90 to 98, etc. — for 
significance to be accorded to them. If K,.. is 9 they must be still 
greater, viz. from 10 to 51, from 20 to 71, from 30 to 78, from 40 to 00, 
from 50 to 91, from 60 to 93, from 70 to 96, from 80 to 97, from 90 
ÖrJORetET EET ERE ST LSE ute etern KN at polen en: 
MESKWITED AR ot Ho0rs mal flitet ta RloXnSst a Neo EVva Le 
Sven Ka LSL2: OP less: and if the-tfluctuatlons are 
wider also fo Kr, reaches £owhhenr Kna. feaches 9 ör 
SILL NT ge TN Ste ten pole NIER Vie St KOD Ort 
MULTE LI MOS KRCASeS 

It rs Oo bvioustrom the above thatattentronm ist be 
prarkdattor bet Ke VALTS ww WensjWdsimstNeESsnI rea 
FENORNE OM Ha PIOLLLCSNA GSI Ve: Il POmNe EN SEG Omval I Ge ERNAESENTS 
do SSEN Oct EKIC ECAN 2, dett, OMC IU SS Upp lyste dia: 
Sk Anm SS wWILh A ec OTPResp omd img Z0omes ande boramn djarny 
fin eristyr sttrema = ande om ee et LINE Fo:oL FoWwvEa tie tatto 
fir Nerkö sva le Is NS how in g/tortbhespectesstudved 
avant gEtkoor di ft feren tprodu tta ttosKett Cap Avi one 
Som LA rsbiinmn gt bese differences withinmeasonable 
nTatsra bly vu snIg et ber divistomnna et nodm'ecomnen ded 
by IVERSEN. (For cases where that is not possible, see Chapters VII and 
MINE) ELDIG a S.eSs WwWIHECTe rast rrefmp ossTI]ketorjudgetnie 
rar SmnEu d eco Ne KTV alten fOrKe am pil eEw en a 
Ska du esi om ofta strong INetero sen eos dell very 
area (cf. pp. 194—196) — there is of course no possibility 
OMG 0 DISK TIG EID ofte ZONERNA AEHIOTT däTYTIN ESV Stem: 
Wales ere kits ka guest romn ötesarall or lat getCOotrYe 
föltkerkura blo DS Om esconlmSseguenmntly lacks in these cases 
GIV CKESVA DrOLS STUDEEläNEy To födde term inte wi ethertileseare 
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mainly due to a ehange in thbespetcen tage composi- 
tion of the PD-area under consideration, wmhetmnNer 
it istmatiniy due toa ch an get:ns tmeskKEva meskotsetrie 
components included or whether both of these ph e- 
nomena have played an important röle simultane- 
ously. 


VII. Dependence of the K-value on the composition 
of the NUM- and DENOM-vegetation. 


1 


In a complex curve the DENOM-components are called DENOM,, 
DENOM,, DENOM,, etc., By d(=dy), D(=Dvy), r(=TIyn), R(= Ry), 
dp(=[100—d]), Dp(=100—D]). ro(=[100—r]), Rp>(=[100—R]), dpi, 
Dp In. Rp, Apr, Dpa, fn2, Rp2, Aps, Dp3, Fps> Rp3, etc., are expressed in 
the usual order the diagram- and the real values for the NUM-com- 
ponent, for the DENOM-vegetation regarded as a unit and for the different 
DENOM-components respectively. The d,-value (=the [100-d]-value) 
and the D,-value (=the [100-D]-value) are conditioned to ap, /o and 
to An, ?/o respectively by DENOM,, to ap.?/o and to A,,2/o respectively 
by DENOM;z, to aps?/o and to A,;2/o respectively by DENOMs, etc. The 
product factors which characterizxe NUM, DENOM,, DENOM>s, DENOMS:, 
etc., are assumed to be constant. Thus they are called, when it is a case 
of conditions represented by d, r, etc., as well as when they are re- 
presented "by Dj R; ete.; En. EpL Pp Eps ete.  Ihe product factor 
which characterizes the DENOM-vegetation if this is regarded as a unit 
is, on the other hand, different in the two cases; they are called f, and 
Fp respectively. If the quantity 100: (IyFy+rpiEpi+/rIo2Fp2trn3Fp3 +, 
etc.) is expressed by Q we get directly and from the definition for the 
term product factor (cf. p. 189) the following system: 


apadp, 

100 7” 

AÅpn = pa DNa GO > 

DE OSele: 


Apn 


ERS apnÅp 
Dn 100Fp,Q 


rm Surface units are characterized byrthe product factor tips fin, 
by Fp3 ro: by Fp: etc. The product factor which characterizes the 
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DENOM-vegetation regarded as a unit, i.e. f,, is then an average 
we get: £ 
2 Ip F Dn 

h=SA 


2 Ipn 
From that relation and those immediately preceding we get: 
Apn ' dp 
100Fpa : Q 
Apn ' dp 


100Fpa : Q 


Ja 
fa 


Vv 
cf 2 ADn 
Zz dd 
Apn 


Fp 
But: 2 ap, = 1007 
100 


ADn 


=S 
F Dn 


SE 


In the same way we get: 
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. Thus 


The K=value is the same as Fyfp : fyFp (cf. p. 192). The product 
factor of the NUM-vegetation is, however, assumed to be constant. 


Fy and fy are thus of the same magnitude. By dividing the 


above 


assigned f,-value by the above assigned F,-value we therefore get: 


FR Se Equation No. 11. 


The conditions are of course much more complicated if not only 
the DENOM- but also the NUM-vegetation is composed of a complex; 
i.e. if it is a case of a socalled summation curve (cf. p. 189). Equation 
No. 11 b below is of general application. It is deduced in the same 


manner as equation No. 11. 


AD Åpn Då ANn 
- E n E Nn . 
K= SE EN Equation No 


JEAN Ånn 
ED - Ena 


3 INEIOG 
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Equations Nos. 11 and 11b will get a special simple shape if the 
NUM-vegetation is constituted of only one, and the DENOM-vegetation 
of only two components. Then we get: 


Åbr 100 =E AD 
HD Fp2 ; 

an , 100 — am” 
Fp ; lg 


LG Anm Fpn2 + (100 — Apvi)F oi 
ap Fp2 + (100 api)F pi ; 


If F,, is T times as great as F,, we get from the last-mentioned 
equation: 
TO0RFA DEE) 


se ENG 


I EGQUaNONS NOIR: 
The relation between K, ay, and Ay, in the special case now dealt 
with is illustrated graphically for some different T-values in Fig. 7. 

It will immediately be realized even without access to formulae and 
graphs that the following applies in respect of each complex curve: 
If the variation in the composition of the complex is so strong that in 
one extreme case the complex only consists of the species with the 
lowest product factor and in the other extreme case of the species 
with the highest product factor the K-fluctuations will be violent; Ka, 
will have the same value as the ratio which is obtained when the greater 
product factor is divided by the lesser. 

Figs. 7 shows, in accordance with what has been stated above, that 
Kmax CaN Never exceed the actual T-value if this is greater than 1 and 
never its inverted value if the T-value is less than 1. When the T-value 
is 2 or !/; K,,., can thus never exceed 2 however the composition of the 
complex varies. The magnitude of the range of variation (cf. Fig. 7) 
which limits K to 2 or to still lower values, decreases when the 


max 


T-value rises above 2 and falls below !/; respectively. 


Equation No. 12 can be written thus: 


If T=020, it will immediately be realized that the following relation 
exists: 
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Fig. 7. The relation between the T-value, the K-value and the percentage composi- 
tion of the DENOM-pollen mass. — Cf. lext on p. 216. 


NE 0 a sola ht Equation No. 12b. 


JE SRGna INLSE ee eLet OR KS SNS Igen ING Beas Jun 
HTS TWO LI piren steeen tira t OK a. Tema MAS. De LOW 20 as 
lömrgrast terra tro between App alld ap, Vies. Detween 
Us Bel 22 NM ES INN ING KENLOl seeks AKS IS ekt KIVe 
SENVTGKI Vi AE Ö SER max WOOL LEDIeTe SE Are IV ET Ne ma snitude 
Of TING HENNE Se OR VE ental Ga Nn el NAS rev KORS 0 
to a lower value thus tends to a minimum that is 


218 FOLKE FAGERLIND 


not less than 5090 of th ertotal ran ser omtsvartatton 
when ter y aluerog hörs esta boer Eamdewi henna 
below 2. The graphs and equations show that the 
displacement towards this minimum value is rapid. 
In the same way to will berrealizgedtNatfrohemlasni 
[öLGIG (Oi ING eg OR Ver ertuOL ven RAIS IN CO 
4E0OT tor ar Lower via le temdska titler same timtetoga 
aLrgttn ln IRENE US OL GIS Vine 0 My OR TING Toa 
IEl 10 OIN NCIIIeLue KON, (EG 


2. 


The eten Stan Ces exoplalnedfingtlhen a blonecESsee: 
tiLOND are, in-m ys OP II IiOn, ex ceedmunslyttinterestun Sk 
2 ÖI (ODIKRKONIE (INSE It TS FIRE LG KOGRN NS NS 
adjusted» pollen diagrams are often of some value 
in spite of everything. Even if the pollen-delivering 
components included have entirely different product 
factors Ki remartnst wit hinsneasonab leva ltmeshNene 
allinflluencgestattecting tNeskii va lWertibartarnektot 
Conn ee te d with the percen tager Com po. sitromngomEbkile 
DENOM-vegetation are naturally disregarded), except 
ina the Case of curve Sectliomskexhibivingtex mNemc 
Varklattonmns mi com pros itrons herre Habit YEO tEERe 
diagrams can therefore be »regulated>” by means of 
relatively natr ow in version Zomes ht mus tnmo be 
forgotten, however, that there can nonetheless be 
Ste par ate fp ora ts w NYC Tequi rermio ehidete petfunnveTs 
sion zones and that one seldom knows anything de- 
finite about where these points are (see further sec- 
tion 4 below). 


3. 


The discussion at the end of paragraph 1 and in paragraph 2 is 
based on the special case when the complex only consists of two com- 
ponents. The principle is the same, however, when the number of com- 
ponents increases. The components can then be divided into two groups 
of components; the T-value will then lie between two extreme values. 


'The discussion seems to me therefore to have general application. 
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4, 


If one works with a ease in which the complex only consists of two 
components, one has access to certain clues when it is a question of 
judging whether a certain curve section has required a deeper inversion 
zone than others. If a rising (falling) section of a curve corresponds 
to a decreased (increased) or unchanged a(A)-value and the T-value 
is relatively high, then, according to equation No. 12, the change in 
the curve has undoubted real signification; if it corresponds instead to 
an obvious increase (decrease) in the said value, the deeper inversion 
zone is required. In such latter cases it is not possible to determine the 
depth of this zone without a knowledge of the true magnitude of the 
T-value and without having placed this in relation to the registered 
change in a(A). 

Appraisement is much more difficult if the components of the com- 
plex number are more than two. If circumstances permit these to be 
divided into groups of which one contains the components with the 
low product factors and the other those with the high, conclusions 
may perhaps still be drawn. The risk of false conclusions increases, 
however, according as the differences between the higher product factors 
of the first group and the lower ones of the second group decrease. 
These difficult questions of appraisement are diminished, however, if 
the figures obtained have been adjusted from the beginning by means 
of the IVERSEN method. 


9. 

The above observations in paragraphs 2 and 4 only apply if the 
PD-area exclusively contains plants that have delivered considerable 
amounts of pollen to the sample mass. If the area also comprises plants 
with a poor or non-existent delivery capacity, then the whole thing 
falls to the ground. The T value then approaches co. Both ap, and Ap 
are in these cases small quantities; they are hardly or not at all registr- 
able. They approach in other words the value of 1:00. The ratio be- 
tween them can accordingly be both 0 and 00 or something inter- 
mediate. When T is 00, the K-value in accordance with equation No. 
12 b is the same as the ratio between Ap, and api. Kmax has therefore 
in the case in question extremely different and entirely uncontrollable 
values. Consequently there is no possibility, unless 
(RURETes eEClerpibrO Da OM dT RO TS EIS OL IT ter preting 
Piosiemn ARTAS AL ISEwWi hems tber PD EATea cContarnsspecies 
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With an extremely Lö WEO fr. Do I- e xoSitentödlelinietNacas 
pacity fn these cases every curve filöet rat onscan 
Nenny GO egen Sikssn tt GER LION, Get NG TRAIlSe ON tEINg KÖ NAG 
fluctuatron oc th ec K-valme ine omnechtomw i tosviese: 
tational.cmanges not registeredinstiecd as tamisköm 
Can ha verkan ye koi dö oron en mr erd Tar tess i Sm Rea 
Wi ha te v eur fhaskeritieal case cannot bese homcedrEwatn 
the aid of the IVERSEN method either. Here the adjust- 
ments would require the unadjusted pollen grain figures of the pollen- 
delivering components to be divided by 09, which naturally does not 
lead to the desired result. 

If one excludes from the analysis a plant represented by its pollen 
in the sample mass, then this plant has been treated as though it had the 
product factor 0. In other words one has made a mistake. Even if this 
is of no importance in itself, a system has thereby been created which 
cannot be appraised, owing to the fact that it is no longer possible to 
check the fluctuations of K. This case is further dealt with in Chapter 
VIII. 


6. 


Even if both the NUM- and DENOM-vegetation consist of one single 
species, fluctuations undoubtedly exist owing to the composition. The 
two types of vegetation may comprise plant specimens, biotypes, eco- 
types, etc. with varying pollen production capacity; the types of vege- 
tation may be composed of different proportions of these during dif- 
ferent periods. There is, however, reason to regard the T-values as 
being relatively low in these cases. This means that one merely needs 
to use narrow inversion zones. 

The dependence of the K-fluctuations on the composition of the 
NUM- and DENOM-vegetation comprising different species, the above 
indications and the statement that the IVERSEN method never effects 
complete correction (cf. p. 199), make it necessary always to »use» 
inversion zones when reading pollen diagrams. 


VIII. Can elements whose pollen has been found in the sample 
mass be excluded when constructing the diagrams? 


FZEGRI & IVERSEN (1950) write: »One very important point is the 
pollen sum that forms the basis for the calculation of percentages. The 
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pollen sum should comprise all species forming the topmost layer of 
the vegetation under investigation.» SELLING (1951) states: »The idea 
that the diagrams cannot be decisive unless they comprise everything, 
may a priori be deemed wrong.> Who is correct? SELLING illustrates 
his statement by comparing the rhythmics of the diagrams when a 
larger or smaller number of the components have been excluded. The 
train of thought seems to me to be that the curves are reliable if the 
inclusion (or exclusion) of a further one or two components has 
no very fundamental effect on the rhythmics of the curves. Is that 
correct? 


Two points on a pollen curve represent the ?/o-value d and (d+Ad). 
A kind of pollen that has not been included in the diagram is repre- 
sented in the sample mass which corresponds to the first diagram point 
of h grains of pollen per 100 grains of the total number given in the 
diagram for the occasion in question. The corresponding figure which 
corresponds to the second diagram point is (h—+Ah). If this kind of 
pollen is now also included in the diagram, the first point will represent 
the percentage figure of: 100 d:(100-+h) and the second point 
100 (d+Ad) : (100+h+ Ah). The new curve-line will then exhibit the 
same inclination as the original one if 100 (d--Ad) : (100 +h +Ah) — 
—100 d: (100+h) =Ad; the same direction of inclination but too steep 
an inclination if the said difference is greater than Ad, and the same 
direction of inclination but too low an inclination if it is less tuian Ad 
but greater than 0. If the said difference is less than 0, the new curve- 
line inclines in a different direction from its original one. The change 
in inclination thus takes place when the said difference is 0. At the 
»equalization limit» we thus have the relation: 


100d 100 (d + Ad) 


TO0E SKÖR LO0E ERE EAR 


Ah 100+h ; 
fe SS Od ÄGA 8 NOT LS: 
Ai d Equation No 


The highest possible value of d is 100; the lowest possible: value of 
h is 0. It follows from this that (100+h) is equal to d only if d has its 
maximum value at the same time as h has its minimum value, and that 
(100+h) is greater than d in all other circumstances. Equation No. 13 
shows then that Ah and Ad are equal only if d has its minimum value 
at the same time as h has its minimum value, and that h is greater 
than d in all other circumstances. 
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Fig. 8. The pre-requisite conditions for »equalization and change». — Cf. text on 


Dy, 


At the »equalization limit» Ah is thus greater than Ad except in the 
said extreme combination, which is of no interest, however. Thus two 
things are required for the section of a curve to change its direction: 
1) that the »frequency curve» of the »newly included» element inclines 
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in the same direction as the said section, 2) that the former exhibits a 
steeper inclination than the latter. 

Equation No. 13 and these observations are illustrated graphically 
in Fig. 8. The graph shows that the excess of inclination required is 
often considerable. At first it increases slowly and then more and more 
rapidly, when the d-value runs from 100 ?/o to 0 2/0. When the d-value 
is quite small, considerable excess is consequently required. The requi- 
site excess of inclination also increases with an increasing h-value. 
The demand for an excess of inclination thus becomes extremely 
great, when it is simultaneously a question of a low d- and a high 
h-value. 

Fr USkelletam tro mew hacghastb een sad that the mceloa- 
Som Förf Farniesyke lem emtrintkotar pollen dia stam cam mot 
Wiem yn waelilferhrarn: ste tihietelomtTiS:e rot tel d ia grams CumvVieSs 
emteep In Very few polnts and that tlbere. is often 
rov HB damen ta le hamn seta tra llIhertin el Tsonga 
me w element (Or -thke ex clu ston ofsome pre vi OomSslyr in 
Skötdre we reto re Only ine xt ep tron al tea stes 
SARA SCR TIINeT CIO Sie Ota them Syna ETS INTA yen 
damental way. Every new incorporation results in changes, how- 
ever; changes in the degree of inclination of the various sections and in 
exceptional cases in the direction of the inclination of a section or of 
a few sections. The inclusion (or exclusion) of a further element causes 
similar effects. The said changes are then uninfluenced, wholly or 
partially eliminated or augmented. It is therefore by no means out of 
the question that the pollen diagram will exhibit an entirely different 
rhythm when it is complete from that exhibited when it only contains 
a small number of elements. The demonstration that the 
DC SO (Öre Xx CITSLODN) OT OmMmekoT m ör er Com pomneNtS 
froresEnotrelhan ge te cchby thori es ofte retunvers hos 
Bilen eor er mo trea trall ItCCGOMStItTteSsmorerIiterion 
OMG SKA DINA LO Dp OM TIA UVA VILI SEP elem Tea cChINedE NO 
SJUKE DIOR CRS SIESTA OD tf AL Re WII O NesuSsteom piuet exCon: 
Slelquuleda BLT om em ste res and pollen drag ams tom 
Weheh ome or more of the elements förming the top; 
most Layer ot the vegetatron under investigation are 
absent (Mave been excluded) with great suspicion. 


15 Botaniska Notiser 1952. 
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IX. Concluding remarks. 


Ås a final result of the discussion carried on in the various para- 
graphs and chapters it may be said: 

If the IVERSEN method has been used, if the PD-area 
is practically homogeneous, if species are Jarre kines 
SW GD ST git Om no sei sie mt dlelinge tyg campa catvARa rid 
i enl fine Ierlmels. Ott AOI deolllcered KFO ING OD: 
In SiItöla y erkot tbhetRDEA Re arkorthetsanvp lera SST Ne 
been in celuded, then im pro mban ce siomkarhlefa tare ned 
He vlNG GEA rena LUIS NTE IRIS) SUSG Kö NOS Hale 
oscillate slightly outside comparatively narrow in- 
Version Z0mMes (SWeh as cornresponmnd tor Kkir foresamnd 
rg nej S ma & GR KENT ORLYES SUL kören 

Ffrämny rod thlessa id pr er equismtteskar ev farekams ts 
Very ha gar döms to dT aw comes onstromfrhtegditar 


grams. 
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Smärre uppsatser och meddelanden. 


Chamaedaphne calyculata (L.) Moench, Dianthus suberbus L. 
och Euphorbia esula L. funna i Lappland. 


Under sommaren 1950 och 1951 hade jag förmånen att i min tjänst vistas 
några månader i olika byar i Gällivare socken. I denna ur botanisk synpunkt 
ytterligt dåligt undersökta socken gjorde jag många intressanta växtfynd, av 
vilka de allra intressantaste här meddelas. Samtliga äro helt nya för Lappland. 

Chamaedaphne calyculata. Det första fyndet av denna art, finn- 
myrten, gjorde jag hösten 1950, 2—3 km öster om bebyggelsen i Hakkas by, 
Gällivare socken. Förekomsten omfattar ett område av myr och försumpad 
skogsmark om c:a 50 hektar, där denna växt förekom ymnigt, fläckvis 
dominant inom risvegetationen. 

Sommaren 1951 fann jag åter finnmyrten på en annan lokal inom samma 
trakt. Denna gång c:a 5 km SSV om bebyggelsen. Förekomsten är här riklig 
på c:a en hektars yta. 

Finnmyrten är tidigare endast känd från Norrbotten. Mina fyndlokaler ligga 
7—8 mil väster om närmast kända lokal, Ohtanajärvi by i Korpilombolo 
socken. De äro de hittills västligast kända i Norden. 

Dianthus superbus. Sommaren 1950 fann jag på anvisning av en 
bybo, f.d. småskollärare NUTTI, praktnejlikan växande på en torr gräsmark 
intill en gård i Hakkas by. Den förekom här i ett hundratal exemplar på en 
yta av c:a en fjärdedels hektar. Markägaren uppgav, att han iakttagit den 
vackra blomman sedan åtminstone 20—30 år tillbaka. 

Praktnejlikan har förutom en sydlig förekomst i Skåne och södra Halland, 
en nordlig i Norrbotten, som nu med detta fynd utökats med en lokal i 
Lappland. 

Min härmed rapporterade fyndort är den nordligaste i Sverige. 

Euphorbia esula. Sommaren 1950 fann jag vargtöreln vid fäboden 
c:a 4 km söder om bebyggelsen i Hakkas by, Gällivare socken. Den förekommer 
här i ett mycket livskraftigt bestånd på c:a ett ar å en sedan 30—40 år tillbaka 
nedlagd åkerlapp. En gammal bybo uppgav, att han iakttagit växten så länge 
han kan minnas. Förmodligen har vargtöreln kommit hit med hö söderifrån. 
Ett numera igenrasat skogsstall finns strax intill. Inom själva bebyggelsen i 
byn har jag förgäves efterspanat vargtöreln. 

Enligt HULTÉN: »Atlas över växternas utbredning i Norden» är vargtöreln 
mycket sällsynt i norra Sverige. Ingen prick finnes för hela Lappland. I 
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Norrbotten finns däremot en dylik vid kusten strax söder om Kalix älvs myn- 
ning. Den av framlidne lektor HERMAN SVENONIUS meddelade fyndplatsen, 
Oscarsvarv i Luleå, (Svensk Bot. tidskr. 1925 s. 470) är ej markerad. Antingen 
har denna lokal förbisetts eller har en felmarkering skett. 

Min fyndort är den nordligaste i Norden. 


Luleå den 7 mars 1952. INGMAR PILSTRÖM. 


Några Hieraciumfynd i Skåne. 


Hierdactium su bterdentetumn KoJOHT CT GISAMII Bots Notsptopd 
sid. 155. Ny för landskapet. Förut känd från Halmstad och Knäred i Halland 
samt Femsjö och Lidhult i Småland. Funnen 1947—49 i Brunnby sn. i bok- 
skogen Bränneslyckan vid Krapperup, i vägskärningen vid Brunnby kyrka 
samt bland enbuskar vid stigen uppåt Håkull på Kullaberg. De skånska exem- 
plaren avvika något från typen genom starkare hårighet på holkarna. 

H. colliniforme N. & P. funnen 1951 på skuggig gräsmatta på gamla 
begravningsplatsen inne i Malmö stad. Arten, som torde vara införd med gräs- 
frö, är i Skåne tidigare insamlad på följande lokaler: 


Lund utan datum Herbarium ELniaAS FRIES (U). 
> 1836 » HARTMAN (U). 
» 1867 »A. F.> (RM). 
» 1875 ST ASSTUREBERG TS (Ul) 
Skarhult 1886 GUNNAR ANDERSSON (RM, U, L, Gbg). 
» 1894 CÖSTER (RM, L, Gbg). 


H. cruentifolium DaAuHLsST. & LöB. Gladsax sn, sandbacke S om 
Brösarps stn. 1949. 


H.pinnatifidum LÖNNR. Degeberga sn. Brenge, vägkant 1949, Gladsax 
sn. Tjörnedala, ängsmark innanför strandvallen 1949, Ivetofta sn. Håkanryd, 
glänta i bokskog 1949. 

Samtliga arter äro bestämda av lektor ERIK ALMQUIST i Eskilstuna. För god- 
hetsfullt lämnade herbarieuppgifter har jag att tacka docenterna SMITH i 
Uppsala och NORLINDH i Lund samt fil. doktor CARL BLOM i Göteborg. 


Saltsjöbaden den 12 mars 1952. CARL-AXEL TORÉN. 


Något om floran på grönstensbergen i Glimåkra socken. 


Glimåkra socken ligger helt inom nordöstra Skånes urbergsområde. De lösa 
Jordlager, som täcka berggrunden, utgöras huvudsakligen av en näringsfattig 
morän, bildad av gnejs och ljus granit. I socknen förekommer det emellertid 
också basiska gångbergarter, hyperit och diabas, som givit upphov till en 
näringsrik morän. De äro mörka till färgen och kallas med ett gemensamt 
namn »grönsten>» eller »svart granit». Dessa grönstensberg äro oftast lång- 
sträckta och gå huvudsakligen i nord-sydlig riktning. Endast ett fåtal av grön- 
stensbergen gå upp i dagen, de flesta äro täckta av ett mer eller mindre tjockt 
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lager av morängrus. Största intresset ur botanisk synpunkt tilldrager sig de 
lättvittrande grönstensberg, som ligga ytligt och som äro delvis blottade, t.ex. 
bergen vid Rumperöd och Biskopsgården. De förra ligga 2—3 km N och de 
senare 15—17 km NNO Glimåkra samhälle. 

I anslutning till dessa grönstensberg uppträda lundar och lövängar, som ha 
en bördig brunjord och en undervegetation, rik på näringsfordrande arter. 
Dessa grönstensbergs rika och intressanta flora står i bjärt kontrast till sock- 
nens i övrigt relativt fattiga urbergsflora. Bortsett från grönstensbergen är det 
endast i det lilla området nedanför marina gränsen, d.v.s. i församlingens syd- 
västra del, och i trakten av Källstorp och Sporrakulla, som lundar och löv- 
ängar med en någorlunda bördig brunjord utvecklat sig. Av florans samman- 
sättning att döma har man anledning misstänka, att det på dessa ställen finns 
smärre kalklager kvar under moräntäcket. I grannförsamlingen Broby, vid 
Denningarum, som ligger ungefär lika nordligt, ha nämligen kalkavlagringar 
påträffats under moränen. 

På grönstensberget vid Rumperöd och på grönstensmoränen söder och 
sydost därom har lundvegetationen i församlingen nått sin optimala utveckling. 
Träd- och buskskiktet är välbevarat och har, bortsett från några smärre 
partier, skonats från starkare ingrepp genom skogsavverkning och stenbryt- 
ning. Över stora delar av berget uppträder Carpinus som dominant. Fagus där- 
emot förekommer endast sparsamt. Bland de ädla lövträden märkas vidare 
Tilia cordata, Quercus Robur, Acer platanoides, Ulmus glabra ssp. scabra och 
Fraxinus. I buskskiktet dominerar Corylus, mera sparsamt uppträder där 
Lonicera Xylosteum och Crataegus Oxyacantha. 

Örtfloran i dessa lundar kan i fråga om yppighet och artrikedom tävla med 
den i södra och mellersta Skåne. Den är till stor del sammansatt av kalk- 
gynnade arter. Fältspaten i denna grovkorniga grönsten innehåller en icke för- 
aktlig mängd kalcium och kalium och det är framför allt dessa ämnen, som 
gynnat uppkomsten av en ovanligt bördig brunjord. I dessa lundar förekomma 
åtskilliga arter, som saknas i andra delar av socknen, t.ex. Anemone ranun- 
culoides, Pulmonaria officinalis ssp. obscura, Vicia silvatica, Lathraea, Neottia, 
Melica uniflora och Agropyron caninum. Gulsippan växer såväl på Rumperöd- 
bergets östsluttning som på grönstensmoränen sydöst om detta berg inne på 
Bosarpgårdens ägor. Så är också fallet med Lathraea. Vicia silvatica och 
Agropyron caninum förekomma sparsamt i den blockrika avenbokskogen på 
bergets västsida. Pulmonaria och Melica uniflora däremot uppträda i rikliga 
och livskraftiga bestånd. Under en följd av år har jag påträffat några få 
exemplar av Neottia i hasselbuskage på bergets norra del nära stenbrottet. 
Sedan hasselbuskagen för ett par år sedan delvis nedhöggos har jag emellertid 
ej iakttagit något blommande exemplar av denna intressanta växt. Det är 
möjligt att den ej tålt detta ingrepp på hasseln, varigenom ljus- och närings- 
förhållanden ändrats, och att den nu håller på att försvinna på denna sin enda 
lokal i socknen. Åtskilliga andra, mer eller mindre näringsfordrande arter för- 
tjäna att omnämnas från dessa lundar, bl.a. Campanula Trachelium, Stachys 
silvatica, Lathyrus vernus och L. silvestris, Vicia sepium, Astragalus glycy- 
phyllus, Cardamine bulbifera, Paris, Carex digitata, Milium och Equisetum 
pratense. Dessa växter äro endast kända från ett fåtal lokaler i socknen. I 
området ovan marina gränsen påträffas de nästan utan undantag i anslutning 
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till grönstensförekomst. I åtskilliga fall är inget fast anstående grönstensberg 
känt intill fyndorten för ovannämnda, näringsfordrande arter men efter något 
sökande i den omgivande terrängen brukar man åtminstone finna enstaka 
grönstensblock, som bevisa att krossmaterial av grönsten är inblandat i 
moränen. 

På rasbranter och i klippsprickor på Rumperödberget, särskilt på lokaler 
överskuggade av träd, trivas Geranium lucidum, Actaea spicata, Melica uniflora, 
Asplenium Trichomanes och Cystopteris fragilis utomordentligt väl. Först- 
nämnda art uppträder rikligt på bergets sydostbrant, där vatten sipprar fram 
ur klippsprickorna, men endast sparsamt i det norra stenbrottet. Geranium 
lucidum har ej påträffats på någon annan lokal i socknen. 

Nordligast i Glimåkra församling, endast c. 4 km från Smålandsgränsen 
ligger Biskopsgårdens grönstensberg. En gång i tiden torde detta ha haft en 
nästan lika rik lundvegetation som berget vid Rumperöd. På grund av en alltför 
stark skogsavverkning ha emellertid de gamla lundarna där delvis förstörts 
och i samband därmed har också de gynnsamma betingelserna för bevarandet 
av en rik örtflora upphört att existera, annat än på några få otillgängliga 
lokaler. Talrika stubbar av nedhuggna lövträd vittna om en tidigare tät lund- 
vegetation, åtminstone på norra delen av Biskopsgårdens långsträckta grön- 
stensberg. En hård betning har också bidragit till att örtfloran till stor del 
förstörts. På östsluttningen av berget mellan de båda nordliga gårdarna växa 
spridda exemplar av ädla lövträd, bl.a. Carpinus, Tilia cordata, Quercus Robur, 
Acer platanoides och Fraxinus. Buskvegetationen i dessa lundfragment utgöras 
huvudsakligen av Corylus. Sparsamt förekomma dessutom Crataegus Oxya- 
cantha, Viburnum Opulus och Lonicera Xylosteum, jämte några andra busk- 
arter. 

Vid en grundlig undersökning av den blockrika terrängen i Biskopsgårdens 
fragmentariska lundar visar det sig, att många intressanta lundväxter fort- 
farande finnas kvar där, särskilt mellan grönstensblock överskuggade av lind, 
avenbok och hassel. Bland dem må i första hand nämnas Campanula Trache- 
lium, Lathyrus vernus, Cardamine bulbifera, Actaea spicata, Paris och Carex 
digitata. Såväl Lathyrus vernus som Paris tyckas vara stadda i utdöende där, ty 
jag har endast lyckats finna några få exemplar, väl skyddade mellan stora 
grönstensblock. Där kunna de betande djuren knappast nå dem. Cardamine 
bulbifera förekommer på liknande ståndort under lind och avenbok men i 
stort individantal. Anemone Hepatica och Primula veris höra till karaktärs- 
växterna för Biskopsgårdens grönstensområde. Ovanpå stenblocken och i klipp- 
sprickorna är Cystopteris fragilis synnerligen vanlig. Asplenium Trichomanes 
däremot förekommer ytterst sparsamt vid Biskopsgården. 

På lövängarna invid åkrarna uppträda där åtskilliga för socknen mindre 
vanliga arter, t.ex. Polygonatum multiflorum, Clinopodium vulgare, Helian- 
themum ovatum, Thalictrum simplex och T. aquilegifolium. 

Den sydligaste delen av Biskopsgårdens över två km långa grönstensberg är 
nästan helt i avsaknad av lundfragment. Där är en blandskog av gran, tall och 
björk dominerande. I undervegetationen trivs blåsippan utmärkt, vilket visar 
att jordmånen är god. Biskopsgårdens bördiga och artrika grönstensområde 
ligger som en långsträckt oas i en trakt, som i övrigt utmärker sig för en 
synnerligen mager moränmark, stora myrar och en artfattig flora. 
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Det är ingalunda alla grönstensberg i socknen, som haft en särskilt gynnsam 
inverkan på floran. Stora Björkeröds berg, beläget c. 4 km ONO Glimåkra 
samhälle, består av en hård, svårvittrande sten av utomordentligt hög kvalitet, 
vilken varit föremål för brytning under mer än femtio år. Ur botanisk syn- 
punkt är det tämligen ointressant. Där förekomma inga speciellt närings- 
fordrande arter. Endast en mindre del av detta berg ligger ytligt och de lösa 
jordlager, som täcka det, torde endast innehålla en ringa mängd krossmaterial 
av svårvittrande grönsten och äro följaktligen föga bördiga. 


Lund den 24 maj 19352. TYCHO NORLINDH. 
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In Memoriam. 


Johan Mauritzon. 
1/8 1902—16/11 1950. 


JOHAN MAURITZON var född i Höganäs, hans far var sjökapten. Han gick 
i Lunds privata elementarskola och avlade där studentexamen 1922. Vid 
universitetet studerade han de biologiska ämnena, kemi och geografi. De första 
åren hade geografin hans största intresse och hans första tryckta skrift var en 
studie över Höganäs. M. var mycket fästad vid sin hemort och tillbringade 
nästan alla sina ferier där. På de botaniska kurserna syntes M. som en 
tämligen kortvuxen, mager och blek ung man med rörligt ansikte och bred 
panna som ofta var rynkad. De första examina dröjde något, fil. kand.-examen 


avlade han. 1927, fil. mag. 1929, men sedan gick det fortare, 1931 blev han 
fil. lic. och 1933 disputerade han för fil. doktorsgraden. 
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M. blev 1927 fast knuten till botaniska laboratoriet som professor Kylins 
amanuens, och två år senare blev han assistent i växtfysiologi. Den senare 
befattningen innehade han tills han blivit docent och fått docentstipendium 
strax efter disputationen. När stipendietiden var slut sökte och erhöll han 1940 
lektorat i Motala, och två år före sin död blev han lektor vid högre allmänna 
läroverket i Hälsingborg. 


MAURITZONsS botaniska forskning gällde uteslutande angiospermernas em- 
bryologi. Till sin läggning var han en logisk och i viss (bättre) mening ekono- 
misk natur och troligen ville han i eget och vetenskapens intresse utnyttja 
sin docentstipendietid så effektivt som möjligt genom en samlad insats inom 
sin specialitet. Detsamma gällde även hans läsning av vetenskaplig litteratur. 
Den föreföll vara helt koncentrerad till växtembryologi. I företalet till sin 
gradualavhandling meddelar M., att det var professor Kylin som ledde hans 
intresse till växtembryologin, Kylin hade under sin Uppsalatid planerat en 
undersökning av crassulacéernas embryologi och föreslog M. en sådan som 
ämne för licentiat- och gradualavhandling; M. tackar även för fixeringar av 
Sedum album. M. förvaltade det anförtrodda pundet synnerligen väl, Crassula- 
ceae blev en av de bäst undersökta familjerna, embryologin blev känd hos 
28 av de 33 släktena, 125 arter undersöktes. I gradualavhandlingen ingår också 
fam. Saxifragaceae, vilken förklarligt nog icke kunde bli föremål för en lika 
ingående undersökning, bl.a. blev i ganska stor utsträckning herbariematerial 
använt. 


I gradualavhandlingen framträder med stor tydlighet de för M:s forskning 
utmärkande dragen. Han strävade att skaffa undersökningsmaterial av ett så 
stort antal släkten som möjligt, ofta undersökte han flera arter av samma 
släkte. Detta extensiva drag berodde även på hans strävan att giva sina under- 
sökningar en embryologisk-systematisk karaktär. I avhandlingen »Die Be- 
deutung der embryologischen Forschung fur das natärliche System der 
Pflanzen», som delvis är en sammanfattning av hans forskningsresultat och 
med sitt personliga framställningssätt för tanken på ett vetenskapligt testa- 
mente, heter det >». . . selbst habe ich in allen Fällen, wo ich dies fär möglich 
gehalten habe, bewusst versucht soviele systematische Resultate wie mösglich 
aus den embryologischen Tatsachen zu erhalten». De flesta av hans större 
avhandlingar innehåller en embryologisk-systematisk del med en ingående 
diskussion. Ett tredje drag är de många och goda figurerna, de äro synnerligen 
distinkta men visa i de senare avhandlingarna en tendens till schematisering, 
det är kanske en smaksak om man skall anse detta som ett fel. 


Under åren 1933—1936 publicerade M. ett tjugotal avhandlingar; vilka växt- 
grupper som undersökts framgår av förteckningen över hans tryckta skrifter. 
M. arbetade energiskt på att skaffa undersökningsmaterial från olika botaniska 
trädgårdar, bland annat företog han resor i Mellaneuropa och till Sicilien. I 
viss utsträckning kom herbariematerial till användning. M. förkortade i hög 
grad det vanliga tidsschemat vid inbäddning i paraffin och vid färgning med 
hematoxylin. Väldiga processioner fixeringar passerade i snabb takt genom 
alkohol-cederträolje-serien och termostaten. M. tålde märkvärdigt nog ej doften 
av cederträolja och hans maka måste hjälpa honom vid materialets inbäddning 


i paraffin. 
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För att erhålla mera material reste M. i juli 1936 till Australien där han 
under sex månader samlade i naturen och olika botaniska trädgårdar. 
Sedan begav han sig till de botaniska trädgårdarna i Buitenzorg på Java där 
han gjorde stora insamlingar och på hemvägen som togs över USA gjorde han 
fixeringar i Japan och på Honolulu. Resan varade mera än ett år och M. var 
mycket belåten med sin färd, men det insamlade materialet tycks endast i ringa 
utsträckning ha blivit föremål för bearbetning. Efter sin hemkomst utgav han, 
utom det förut nämnda sammanfattande arbetet, endast ett stort arbete behand- 
lande vissa Rosales- och Myrtales-familjer och en liten uppsats om Marcgravia. 
Efter sin avresa från Lund tycks M. helt ha avbrutit sin tidigare så intensiva 
vetenskapliga verksamhet. 

I Lunds botaniska förening höll M. flera föredrag, och han invaldes i dess 
styrelse. Detta uppdrag intresserade honom mycket, han var närvarande vid 
alla styrelsemöten och upptog de flesta frågor till ingående diskussion. 

Sedan han blivit lektor gick M. helt upp i sin lärargärning. En av hans f.d. 
elever har berättat för mig, att M. ofta talade om sitt arbete, han tyckte att 
lärarkallet var trevligt och fann det intressant att studera nya delar av biologin. 
Han var en mycket ambitiös lärare ehuru måhända ingen lysande pedagog. 
Enligt min sagesman funderade han mycket över betygsättningen. Att utdela 
rättvisa betyg ansåg han vara mycket viktigt, och han tycks ha haft verkliga 
samvetskval över omöjligheten eller svårigheten att skipa verklig rättvisa. 
Motala läroverk erhöll en nybyggnad, och M. fick då mycket att göra, han bar 
ständigt en portfölj med ritningar, kämpade för att biologin skulle få bästa 
utrymmet, ordnade biologiska museet. Mycket beröm fick han för ordnandet 
av den nya skolträdgården. Den har blivit föremål för en artikel i tidskriften 
»Lustgården»>. 

Det var utmärkande för M. att han intensivt gick upp i den uppgift han tog 
itu med och ej skydde ansträngningar att lösa den på ett utmärkt sätt. Som 
människa föreföll han mig vara en smula isolerad, hade kanske svårt att finna 
hjärtlig kontakt med kolleger och medarbetare, vilket måhända delvis berodde 
på hans starka koncentration till sitt arbete. Han var nämligen gästfri och 
tyckte om att se gäster i sitt trevliga hem. Han gifte sig 1931 men hade inga 
barn. M:s liv fördystrades redan under slutet av hans Lundatid av en ohälsa, 
som tilltog med åren. När han kommit till Hälsingborg, var han periodvis 
tjänstledig. Han dog av en magåkomma endast 48 år gammal. 

M. har gjort en god insats genom sin kartläggning av embryologiska för- 
hållanden inom stora delar av systemet. Vid dylikt extensivt arbetssätt kan 
naturligtvis ej allt material bli lika grundligt undersökt och vissa förbiseenden 
och feltolkningar ha varit oundvikliga men undersökningarna stå kvalitativt 
högt. Ett mycket vackert arbete utgör t.ex. analysen av den egendomliga 
endospermbildningen hos acanthacéerna, och i M:s avhandlingar finner man 
många intressanta iakttagelser och upptäckter. Som förut antytt ansåg M. sina 
embryologisk-systematiska utredningar mycket viktiga och har sammanfattat 
deras resultat i en särskild skrift. Denna har en rätt personlig prägel och är 
ganska polemisk. Han uppehåller sig ej blott vid riktiga embryologiska 
»Arbeits- und Schlussfolgerungsmethoden» utan med långa citat från vissa för- 
fattares arbeten visar han hur de enligt hans mening använder felaktiga 
sådana metoder, i ett fall talar han t.o.m. om att avhandlingen är ett av- 
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skräckande exempel. Kanske voro hans omdömen ibland onödigt hårda, men i 
många fall var hans kritik utan tvivel berättigad, och de bidrag han från 
embryologiska utgångspunkter lämnade till systematiken äro ofta av stort 
värde. Otvivelaktigt var M. en av 30-talets mest prominenta växtembryologer. 
Ett tecken på detta är, att DONALD JOHANSEN i en uppsats »A critical review 
of the present status of plant embryology» (Bot. Review 1945) talar om »the 
SOUÉGES school» och »the MAURITZON school» på embryologiens område. Den 
förra menar med embryologi endast embryots utveckling, den senare även 
hela fröämnets, den honliga gametofytens och endospermets. Den senare 
uppfattningen, är ju den vanligaste — särskilt bland europeiska forskare är 
den dominerande —, och att den uppkallats efter MAURITZON visar vilken 
ledande ställning han ansetts intaga på embryologins område. 


ARTUR HÅKANSSON. 


Tryckta skrifter. 


Höganäs, en geografisk studie. Sydsv. geogr. sällsk. årsbok 1925, p. 67—385. 

Beitrag zur Embryologie der Crassulaceen. Bot. Not. 1930, p. 233—250. 

Studien tiber die Embryologie der Familien Crassulaceae und Sazxifragaceae. Akad. 
avh. Lund 1933, 152 pp. 

Uber die Embryologie der Turneraceae und Frankeniaceae. Bot. not. 1933, p. 543 
—554. 

Uber die systematische Stellung der Familien Hydrostachyaceae und Podostemona- 
ceae. Bot. not. 1933; p. 172—180. 

Die Endosperm- und Embryoentwicklung einiger Acanthaceen. Lunds univ. Ärsskr. 
Avd. 2. Bd. 30. NI 5; 41 pp. 

Ein Beitrag zur Embryologie der Phytolaccaceen und Cactaceen. Bot. not. 1934, 
Pa iE-135: 

Etwas tuber die Embryologie der Zygophyllaceen sowie einiger Fragmente tber die 
der Humiriaceen. Bot. not. 1934, p. 402—422. 

Zur Embryoloige einiger Gruinales. Sv. bot. tidskr. 28, 1934, p. 84—102. 

Zur Embryologie einiger Lythraceen, Acta horti Gotob. 9, 1934, p. 1—21. 

Die Embryologie einiger Capparidaceen sowie von Tovaria pendula. Ark. f. bot. 
Bd. 26 A. Nr. 15, 1935; 14 pp: 

Etwas tuber die Embryologie der Bignoniaceen. Bot. not. 1935, p. 60—77. 

Kritik von J. Wigers avhandling »Embryological studies on the families Buxaceae, 
Meliaceae, Simarubaceae and Burseraceae». Bot. not. 1935, p. 490—501. 

Uber die Embryologie der Familie Rutaceae. Sv. bot. tidskr. 29, 1935, p. 319—347. 

Zur Embryologie der Elaeocarpaceae. Ark. f. bot. Bd 26 A. Nr 10, 1935, 8 pp. 

Zur Embryologie von Peumus boldus. Archivio botan. 11, 1935, p. 5—15. 

Die Endospermentwicklung von Sesamum indicum und orientale. Ark. f. bot. Bd 
28BENE 0, 1930, OLpp: 

Embryologische Angaben iber Stackhousiaceae, Hippocrateaceae und Icacinaceae. 
Sv. bot. tidskr. 30, 1936, p. 541—550. 

Embryologische Angaben uber Theophrastaceen. Ark. f. bot., Bd 28B. Nr 1, 1936, 


4 pp. 
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Samenbau und Embryologie einiger Scitamineen. Lunds univ. Årsskr. N.F. Avd. 2 
BåxSl Nr 9, 1936,:31 pp: 

Zur Embryologie einiger Parietales-Familien. Sv. bot. tidskr. 30, 1936, p. 79—113. 

Zur Embryoiogie der Berberidaceen. Acta horti Gotob. 11, 1936, p. 1—18. 

Zur Embryologie und systematischen Abgrenzung der Reihen Terebinthales und 
Celastrales. Bot. not. 1936, p. 161—212. 

Contributions to the embryology of the orders Rosales and Myrtales. Lunds univ. 
Arsskr. N:ESAvd: 2. Bd 35, Nr 2, 1939, 121 pp. 

Die Bedeutung der embryologischen Forschung fär das natärliche System der 
Pflanzen. Lunds univ. Årsskr. N.F. Avd. 2. Bd 35, Nr 15, 1939, 70 PP: 

Uber die Embryologie von Marcgravia. Bot. not. 1939, p. 249—255. 
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Litteratur. 


VIRGIL G. LILLY and HORACE L. BARNETT: Physiology of the Fungi. McGraw- 
Hill Book Company, Inc., New York, Toronto, London. 1951. — XII +464 s., 
SW Pris. $ 7.50. 


Intresset för svamparnas fysiologi har under de två senaste årtiondena varit 
i oavbruten och snabb tillväxt. Till en del kan nog detta betraktas som en 
återverkan av den ökade industriella betydelse svamparna fått, i synnerhet 
såsom producenter av antibiotika. Därtill kommer emellertid också, att både 
biokemister och genetiker alltmera insett användbarheten av lämpligt valda 
svampobjekt för lösandet av skilda problem inom resp. forskningsfält. Det 
har härigenom blivit allt vanligare att personer med obetydliga botaniska 
förkunskaper ställas inför besvärliga frågor rörande svamparnas tillväxt- 
betingelser, näringsfysiologi och, icke minst, tekniken för renodlandet av dessa 
heterotrofa organismer. Goda skäl föreligga sålunda för att utgiva en sam- 
manfattande översikt av vårt nuvarande svyampfysiologiska vetande, och det 
är ej förvånande, att flera känt sig kallade att åstadkomma ett dylikt arbete. 

Den bok, som här i korthet skall anmälas, »Physiology of the Fungi», är 
författad av två amerikanska mykologer, VIRGIL G. LILLY och HORACE L. 
BARNETT, bägge professorer vid West Virginia University i Morgantown. Den 
förstnämnde är känd genom sina redan under 30-talet inledda undersökningar 
över svamparnas tillväxtämnen; hans medförfattare, H. L. BARNETT, har 
under de senaste åren medverkat vid dessa arbeten och även studerat sexuali- 
tetsproblem hos svampar. 

»Physiology of the Fungi» är en mycket innehållsrik bok och i dess 18 
kapitel behandlas det mesta rörande svamparnas livsföreteelser. Den är 
närmast avsedd som kursbok för mera avancerade studenter (i ett avslutande 
appendix äro tolv kurslaborationer beskrivna), men innehåller även mycket 
av intresse för den på området aktive specialisten. Framställningen är rik 
på praktiska råd — ofta av nästan väl elementär natur — och överflödar av 
litteraturhänvisningar, där t.o.m. enstaka arbeten från 1951 hunnit komma 
med. Av stort intresse ur metodik-synpunkt är bl.a. diskussionen av glas- 
sortens och autoklaveringens inverkan på närlösningars sammansättning, och 
vidare användbarheten av olika adsorbens och komplexbildare vid framställan- 
det av närlösningar. I synnerhet de näringsfysiologiska kapitlen äro väl 
disponerade och innehålla rätt mycket originaluppgifter, mest i form av 
tabeller och diagram. Enligt recensentens mening skulle dock framställningen 
(och priset) hava vunnit på en viss beskärning av texten här och var. Väte- 
jonkoncentrationens betydelse för tillväxt och metabolism behandlas sålunda 
på 20 sidor, av vilka jämnt hälften ägnas åt en redogörelse för innebörden 
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av begreppen dissociation, pH, buffert, indikator, etc., vilket ju allt kan 
återfinnas i varje elementär lärobok i fysikalisk kemi. Liknande onödiga 
utredningar återkomma i andra kapitel. Å andra sidan äro vissa frågor alltför 
flyktigt eller ej alls behandlade ur rent fysiologisk synpunkt, såsom symbios- 
fenomen (lavar, mykorrhiza) och den praktiskt så betydelsefulla nedbryt- 
ningen av cellulosa och lignin. För vissa praktiska problem redogöres annars 
utförligt och på ett intressant sätt, t.ex. verkningsmekanismen för »fungicider> 
och det industriella utnyttjandet av olika ämnesomsättningsprodukter. 

Recensenten har ej funnit mer än ett fåtal direkta oriktigheter, bl.a. är 
riboflavinets formel (s. 202) felaktig. 

I förlagsreklamen på omslaget betecknas boken som den första i sitt slag. 
Detta är nu inte riktigt: arbetet utkom under senare hälften av år 1951, och 
då hade LILIAN HAWKER's »Physiology of Fungi» redan i närmare ett år varit 
tillgänglig i bokhandeln. De bägge framställningarna kunna emellertid sägas 
delvis komplettera varandra: under det att HAWKER ägnar större utrymme åt 
fruktkroppsbildning och olika slag av »interactions» mellan svampar och andra 
organismer — Överhuvudtaget åt frågor med ekologisk anknytning —, är de 
bägge amerikanarnas behandling av näringsfysiologiska och biokemiska frågor 


säkrare och mera djupgående. NIT SÖLRIeS 


ARTHUR P. KELLEY: Mycötrophy in plants. Waltham, Mass. 1950. Chronica 
Botanica Co. $ 4.50. 


A. P. KELLEY's föreliggande arbete behandlar de mykotrofa växterna ur 
morfologisk och biologisk synpunkt. Huvudvikten lägges visserligen vid 
mykorrhizan 1 inskränkt bemärkelse, men även andra symbiotiska förhållan- 
den mellan svampar och högre växter behandlas. Boken ger en översikt över 
denna forsknings utveckling och nuvarande ställning. I en serie kapitel tas de 
mykorrhiza-bildande svamparna, deras förekomstsätt och förekomstvillkor 
upp till behandling. I ett litet kapitel framläggas också kännedomen om den 
fossila mykorrhizan. I slutet av boken ges en sammanställning av de olika 
teorierna om mykorrhizans natur och betydelse. Boken avslutas med en fyllig 
litteraturförteckning. På grund av den enkla framställningen torde boken lämpa 
sig som inledning till studier inom detta område. Kvalitén på illustrationerna 


lämnar mycket övrigt att önska. ÖLOFS ÅNDERSSON 
N. 
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Notiser. 


K. Vetenskapsakademiens Wahlbergsmedalj. Vid Vetenskapsakademiens högtids- 
sammankomst den 31 mars 1952 utdelades dess Wahlbergsmedalj i guld till professor 
RUDOLF FLORIN för hans betydande botaniska forskargärning, särskilt rörande de 
fossila och nutida gymnospermerna. 


Doktorsdisputationer. För vinnande av filosofie doktorsgrad vid Uppsala uni- 
versitet försvarade fil. lic. BENGT KIHLMAN den 24 maj 1952 en avhandling med titeln: 
>»A Survey of Purine Derivatives as Inducers of Chromosome Changes» och fil. lic. 
MATS WzeERN den 27 maj en avhandling över ämnet: »Rocky-Shore Algae in the 
Öregrund Archipelago». 


Forskningsanslag. K. Vetenskapsakademien har utdelat två Krokska 
stipendier å 500 kr. vardera, det ena till lektor R. STERNER för växtgeografiska 
undersökningar vid sjön. Allgunnen och det andra till fil. lic. O. RUNE för under- 
sökning av kärlväxtfloran i Sorsele socken. — Akademien har vidare från Hierta- 
etzlus fond. för vetenskaplig forskning tilldelat fil, kand: 
INGRID KRISTIANSSON 1.000 kr. för undersökning av cellulosanedbrytande enzym hos 
vissa svampar, lektor S. RÖNNERSTRAND 600 kr. för undersökning av oxidassystemet 
hos Furcellaria, fil. kand. T. INGESTAD 2.000 kr. för undersökning av vissa auxin- 
homologers tillväxtverkningar på skott, docent IRMA ANDERSSON-KOTTÖ 7.000 kr. 
för genetisk-kemisk undersökning av aminosyrornas bildning hos Neurospora, 
agr. dr G. JULÉN 1.200 kr. för cytologiska undersökningar av röntgenbehandlad 
Poa pratensis, professor Å. GUSTAFSSON 2.500 kr. för utarbetande av en monografi 
över släkt- och arthybridisering i växtriket, dr ASTA LUNDH-ALMESTRAND 400 kr. för 
diatomé-studier i Plön, Holstein, fil. lic. H. RUNEMARK 3.000 kr. för studier av släktet 
Rhizocarpon i mellersta och sydvästra Europa, docent O. ALMBORN 1.300 kr. för 
undersökning av släktena Pertusaria och Lepraria, docent G. HARLING 1.200 kr. för 
embryologisk-cytologiska materialinsamlingar och studier i Frankrike och Spanien, 
fil. lic. S. BJÖRKMAN 1.000 kr. för insamling av cytologiskt material på pyrenéiska 
halvön för undersökning av släktet Agrostis m.m., fil. mag. S. KILANDER 600 kr. 
för undersökning av kärlväxternas höjdgränser i Skandinaviens fjälltrakter, professor 
F. FAGERLIND 3.000 kr. för en botanisk forskningsresa till Ecuador. — Ur Hierta- 
Retzius stipendiefond har fil. kand. BERTA SANTESSON erhållit 700 kr. 
för fortsatta undersökningar över polyploidi inom släktet Prunus, fil. lic. R. 
SANTESSON 800 kr. för färdigställande av en världsmonografi över de bladbeboende 
licheniserade svamparna, fru ELSA NYHOLM 2.000 kr. för utarbetande av en illustre- 
rad skandinavisk bladmossflora och fil. dr H. PERSSON 2.000 kr. för en bryologisk 
forskningsresa till Madeira. 
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Ur stiftelsen Lars Hiertas Minne ha bla. följande forskare erhållit 
anslag: fil. lic. O. RUNE 300 kr. för undersökning av sällsynta fjällväxters ekologi 
i Junkerdalen och på Saulo och Järvas i Pite lappmark, docent G. DEGELIUS 2.000 kr. 
för fältstudier av släktet Collema i Spanien, lektor B. HALDEN 600 kr. för växt- 
ekologiska undersökningar i Kopparbergs och Västernorrlands län. 

Fonden för skogsvetenskaplig forskning har utdelat bla. 
1.500 kr. till professor N. SYLVÉN för studier av ärftligheten av olika förgreningstyper 
hos gran och 1.500 kr. till jägmästare V. SÖDERSTRÖM för en undersökning av 
föryngringsförhållandena på bondeskogar i Jämtland. 

Större akademiska konsistoriet i Uppsala har ur Lennanderska fonden 
utdelat bl.a. ett stipendium å 1.000 kr. till fil. kand. BERTA SANTESSON för hennes 
ovan nämnda undersökning. 

Fysiografiska sällskapet i Lund har utdelat bl.a. följande anslag: 
till fil. lic. F. LUNDBERG 1.400 kr. för en limnologisk undersökning i Dalarna, till 
professor HERIBERT NILSSON 200 kr. för komplettering av korsningsarbeten med 
släktet Salix, till fil. lic. H. RUNEMARK 800 kr. för studier av släktet Rhizocarpon 
i utländska museer, till lektor S. RÖNNERSTRAND 400 kr. för ovan nämnda under- 
sökning, till fil. kand. B. ULF 500 kr. för vegetationsundersökningar i Kungsmarken, 
till docent O. ALMBORN 500 kr. för undersökning av lavvegetationen på Kullaberg. 

Från Nordstedtska fonden vid Lunds universitet ha två stipendier om 
vardera 375 kr. utdelats, det ena till dr ASTA LUNDH-ALMESTRAND för diatomé- 
undersökningar i norra Skåne och det andra till fil. mag. H. RUFELT för växt- 
fysiologiska studier i Täbingen. Vid Lunds universitet ha vidare ett Aeryleanskt 
resestipendium å 1.500 kr. tilldelats fil. kand. CAMILLA WILSKEE för växtfysiologiska 
undersökningar i Pretoria och ett stipendium för blekingsk hembygdsforskning 
å 350 kr. dr ASTA LUNDH-ÅLMESTRAND för diatoméundersökningar i blekingska sjöar. 


Lunds Botaniska Förenings stipendier. Lunds Botaniska Förening har ur Svante 
Murbecks fond utdelat ett stipendium å 400 kr. till amanuens LEIF ANDERSSON 
för insamling av material för cytologisk undersökning av vissa Carex-arter och ur 
Jubileumsfonden ett stipendium å 200 kr. till fil. kand. B. ULF för vegeta- 
tionsundersökningar i Skåne. 


Till salu. 


S. B. T. årg. 1907—35 (27 band) jämte Bot. Not. 1889—35 (27 band) samtliga 
inbundna i eleganta klotband säljes båda serierna tills. eller var för sig till högst- 
bjudande. Hänvändelse till Lennart Arvidsson, Mellösa. 


